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ACRONYMS

Himco Dump QAPP
Elkhart, Indiana

National Priorities List

Organic Analysis Data Sheet

Office of Emergency and Remedial Response, U.S. EPA
Polychlorinated Biphenyls

PCBs and Pesticides

Measure of acidity indicated as log of hydrogen ion concentration
Project Manager, Donchue

Potentially Responsible Party

Polyvinyl Chloride

Quality Assurance

Quality Assurance Management Staff, U.S. EPA
Quality Assurance Project Plan

Quality Control

Percent Recovery

Routine Analytical Services

Remedial Investigation

Recommended Maximum Contaminant Level
Relative Percent Difference

Remedial Project Manager, U.S. EPA

Remedial Project Officer, U.S. EPA

Regional Sample Control Center, U.S. EPA
Special Analytical Services

Site Manager, Donohue

Sample Management Office

Sulfate

Standard Operating Procedure

Statement of Work )

Site Quality Control Officer, Donohue
Technical Advisory Committee, Donochue

Target Analyte List

Target Compound List

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Organic Carbon

Total Phosphorus

Technical Services Quality Assurance Manager, Donchue
Total Suspended Solids

United States Geological Survey

Volatile Organic Compounds

Volatile Organic Compounds (same as VOA)



Himco Dump RI/FS Phase II Section No.: 2.0
Quality Assurance Project Plan Revision No.: Addendum
EPA Contract No. 68-W8-0093 Date: July 1991
Page 7 of 31
ACRONYMS

Himco Dump QAPP
Elkhart, Indiana

ABN Acid and Base-Neutral Semivolatile Organic Compounds
ASTM American Society of Testing Materials
BNA Base-Neutral and Acid Semivolatile Organic Compounds (same as ABN)
A4 BOD Biochemical Oxygen Demand
CcDo Central District Office, U.S. EPA Region V
’ CHy Methane
Cl Chloride
CLP Contract Laboratory Program
CN Cyanide
CoD Chemical Oxygen Demand
COE Corps of Engineers, U.S. Army
~/ CRDL Contract Required Detection Limit
i CRL Central Regional Laboratory, U.S. EPA Region V
i CRQL Contract Required Quantitation Limit
DO Dissolved Oxygen
re DQO Data Quality Objective
{ E&E Ecology & Environment, Inc.
EM Electromagnetic Meter
; EMSL Environmental Monitoring and Support Laboratory, U.S. EPA
i EPA U.S. Environmental Protection Agency
o FIT Field Investigation Team
) FS Feasibility Study
f FSP—~ ———Field Sampling Plan
(. FTL Field Team Leader, Donohue
GC/MS Gas Chromatography/Mass Spectrometry
v GFAA Graphite Furnace Atomic Absorption
i{ HNO3 Nitric Acid
HNu Photoionization detector manufacturer
~ HQ Headquarters, U.S. EPA
: HyS Hydrogen Sulfide .
k- IADS Inorganic Analysis Data Sheet
Icp Inductively Coupled Argon Plasma Spectrometexr
£ I.D. Inner Diameter
iﬁ IDEM Indiana Department of Environmental Management
IDL Instrument Detection Limit
e ISBH "~ Indiana State Board of Health
LssS baboratory Support Services Section, U.S. EPA Region V
w Lumidor Gas monitoring device manufacturerxr
MCL Maximum Contaminant Level
NC Not Calculated
NEIC National Enforcement Investigations Center, U.S. EPA
NH3 Ammonia Nitrogen :

NO,+NO3 Nitrite + Nitrate Nitrogen

g
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o Chemical and geotechnical analysis of soil borings.
o Sampling and chemical analysis of new wells and existing U.S.G.S. wells.
© Residential well sampling and chemical analysis.

o Collection of waste mass gas samples from the f£ill for analysis of vola-
tile organics.

o Residential basement air sampling and analysis for methane, hydrogen
sulfide, and volatile organics.

o Collection of landfill cap samples for analysis of geotechnical
properties.

) Sampling and chemical analysis of landfill cap surface.

o Sampling and chemical analysis of sediment and surface water samples from
three on-gite water bodies,.

o Installation of staff gauges, measurement of water levels, and slug tests
to determine site hydrology.

3.4 PROJECT OBJECTIVES

3.4.1 Objectives

Following the review of Phase I sampling results, additional data were identi-
fied which are necessary to complete the risk assessment and feasibility
study. The objectives of the Phase 1I sampling and analysis program are
discussed below.

3.4.1.1 Private Well Inventory

Phase I groundwater sampling detected contaminants at values which were not
high enough to be of concern from a risk assessment standpoint, however,
several contaminants exceeded established MCLs. Contaminants were found in
downgradient wells screened from 15 to 175 feet, but very near the landfill,
yvet vertical downward gradients are near nonexistent. It is hypothesized that
the pumping of private wells in the area had a significant effect on the
groundwater flow near the site. ' Because of the influence of pumping wells on
the local flow pattern, an assessment of the screened depths and lengths, and
pumping rates of all private wells in the vicinity of the site will be
performed.

3.4.1.2 Trenching for leachate Sampling and Debris Delineation

Contaminated groundwater (leachate) was observed draining from pockets of
waste debris within the calcium sulfate matrix. Samples of this leachate will
be collected by re-excavating previous trench locations and dipping a sample
collection jar into the leachate that collects in the bottom of the trench.

. g
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3.0 PROJECT DESCRIPTION

3.1 INTRODUCTION

Donohue & Associates, Inc., (Donochue) is submitting this addendum to the
approved Final Quality Assurance Project Plan (QAPP) for the Himco Dump
Superfund Site Remedial Investigation/Feasibility Study (RI/FS) (June 1990) to
address the data quality for the Phase IX RI. This document is Volume 3 of
the Himco Dump Work Plan Addendum. The purpose of the Phase II RI is to £ill
the data needs identified for the risk assessment, ecological assessment, and
feasibility study.

The Phase II investigation will include surface water, leachate, sediment and
soil sampling, and chemical analysis. A well inventory will be conducted.

The wetland south of the quarry will be delineated based on vegetation and
soil types. The wetland remnant area which contained debris and polynuclear
aromatics (PNA) will be delineated using trenches. The landfill cap will be
sampled for the geotechnical property of triaxial shear. Benthic inverte-
brates will be collected and identified. Mammal populations will be estimated
based on tracks and scat.

This QAPP addendum supplements the June 1990 approved Final QAPP and addresses
only those new activities to be conducted during Phasé II. Reference to the
sections in the QAPP plan which apply are also included.

3.2 SITE DESCRIPTION -

The site description contained in Section 3.2 of the approved QAPP applies.
3.3 SITE HISTORY AND BACKGROUND

The site history and description contained in Section 3.3 of the approved QAPP
applies.

In October 1990 through January 1991, a Phase I RI was conducted by Donchue.
The RI consisted of:

0 Electromagnetic (EM) and magnetometer survey to determine boundaries of
the fill and presence of metal/drums in the £ill.

o0 Excavation of test pits to determine source of em and magnetic anomalies
found during the geophysical survey.

© Preliminary assessment of potential wetland areas by vegetation and soil
type.

0 Sampling and chemical analysis of soil from potential wetland areas.

o Installation of ten new monitoring wells at soil boring locations.
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3.4.1.5 landfill Cap Socil Sampling for Geotechnical Analvsis

Five soil samples will be collected of the landfill cap using a hand auger.

These disturbed samples will be shipped to a geotechnical lab for triaxial

shear tests in order to evaluate landfill capping options. Previous samples

collected for these tests did not provide all of the required data. Addi-

tional samples are required to account for the soil variability observed in

the existing landfill cover. —

3.4.2 Data Uses

The data collected during the Phase II RI will be used tpo satisfy data needs
associated with site characterization, risk assessment, ecological assessment,

and evaluation of remedial altermatives during the FS. Data needs specific to .
the Himco Dump RI/FS have been identified by evaluating existing data with
reference to the Conceptual Site Model and are discussed in Section 4.0 of the

Work Plan Addendum (Volume 1A). -
Users of the data generated from the Phase II RI will consist of the EPA,
IDEM, health assessment scientists, engineers, hydrogeologists, geologists,
mammalogists, BTAG, biologists, chemists, potentially responsible parties
(PRPs), the U.S. Figh and Wildlife Service, and the Corps of Engineers.
3.5 CONTAMINANT F NCERN AND POTENTIAL URCE_AREA
The DQO levels proposed for Phase II are listed in Table 3-4. DQO summary
forms Used -during the scoping process are included in Appendix B.
Level I Field Screening/Real Time
Benthos (macroinvertebrate) identification
Depth of soil and sediment organic layer
_pH, conductivity, dissolved oxygen, and temperature of surface water and
leachate a \w
VOA by HNu, methane and hydrogen sulfide for ambient air monitoring during
trenching

Level IV CLP Routine Analytical Services

TCL VOA in surface water, leachate, soil, and sediment

TCL BNA in surface water, leachate, soil, and sediment

TCL PCB/Pesticides in surface water, leachate, soil, and sediment .
TAC Metals/CN in surface water, leachate, soil, and sediment

Level V CLP SAS

Triaxial shear of landfill cap soil

Grain size of soil

TOC in soil and sediment

Water quality of surface water and leachate
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The leachate samples will be analyzed to provide data to be used for deter-
mining remediation methods, and for providing data to the POTW for pretreat-
ment assessment.

In addition, up to 20 trenches will be excavated to delineate the thickness
and lateral extent of construction debris associated with high PAH values
detected in soil samples taken during Phase I wetland soil sampling.

3.4.1.3 Surface Water and Sediment

Two sample locations at the "L" shaped pond, one at the small figh pond and
three at the quarry pond will be sampled for surface water and sediment.
Samples will be taken from deeper water near the pond centers. A temperature
probe will be lowered to the bottom to develop a temperature profile of each
pond. A dredge sampler will be used for gathering sediment for analysis and
benthic organisms. A gravity core device will be used to collect a sediment
profile of the lake bottom and to provide sediment for geotechnical analysis.
Surface water will be collected for analysis at the same locations as sediment

samples.

3.4.1.4 Wetland and Other Surface Soil Sampling

A preliminary wetland delineation was performed during Phase I activities.
True wetlands were not identified other than an area south of the quarry pond.
A second delineation will include a refined wetland boundary determination of
this area, and the collection of soil samples for chemical analysis.

A surface water drainage study performed by Donohue showed that one of the
major directions of surface water drainage is west off of the landfill. 1In
order to investigate the potential impact to surface soils due to surface
water draining off of the landfill towards the fish ponds, other surface soil
samples for chemical analysis will be collected west of the landfill cap
between the landfill and fish ponds.

A dirt bike and foot trail has developed along the south quarry pond fence by

trespassers. Three surface soil samples will be collected along this path to
investigate for contamination which could potentially effect the trail users.
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Analysis of Phase II site samples for the water quality and geotechnical para-
meters will be accomplished through the CLP Special Analytical Services (SAS)
program. Detection limits for SAS analysis are included in the specific SAS
requests in Appendix A. Quantitation limits for TAL metals/cyanide and TCL
volatile organics, semivolatile organics, and PCBs/pesticides are contained in
Tables 3-1 and 3-2. Quantitation limits for SAS analytes are contained in
Table 3-3.

The contaminants of concern, sampling media and sampling locations for

Phase II were selected based on the chemical results obtained during Phase I.
A Phase II RI scoping meeting was held with the U.S. EPA RPM, Indiana
Department of Environmental Management (IDEM), Donchue, and risk assessment,
ecological assessment, and air pathway scientists. The following matrices and
analytes were decided on:

3.5.1 Leachate

Leachate seeps were not present during the Phase I RI field investigation.
Test pits excavated to investigate em and magnetic anomalies quickly filled
with dark colored liquid which exhibited HNu readings exceeding 5 ppm. This
trench liquid (leachate) was not sampled during the Phase I RI. Characteriza-
tion of leachate is necessary for assessment of pump and treat remedial
alternatives for restoration of the aquifer if it is determined to be a sole
source aquifer. Residential wells located immediately downgradient of the
site are believed to be impacted by the leachate as evidenced by high COD,
NH3, and TKN. Bromide was detected in residential and groundwater monitoring
wells located downgradient of.the site. Cadmium, chromium, lead, and benzene
exceeding the MCLs were also detected downgradient. Phenobarbital, identified
by the GC/MS computer library search, was also present in adjacent residential
wells.

Accordingly, leachate will be collected from three trenches dug on-site with a
backhoe and analyzed for TCL VOA, TCL BNA, TCL PCB/Pesticides, and TAL
metals/CN to characterize the contaminant source. Analytes for the assessment
of leachate treatment alternatives are:

Biochemical Oxygen Demand (BOD): Measure oxygen load of waste to treatment

technology.

Chemical Oxygen Demand (COD): Measure of chemical oxidation in water; poorly
degradable contaminants will elevate COD above BOD level. o

Chloride: Major mobile anion associated with typical landfill leachate.

Sulfate: Anion associated with typical landfill leachate; reduction of
organic sulfur occurs in anaerobic conditions and oxidation occurs in aerobic
conditions.

Ammonia, Nitrate and Nitrite, Total Kjeldahl Nitrogen: Speciation of nitrogen
needed for remedial alternative selection.
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TABLE 3-1

QUANTITATION LIMITS FOR RAS TAL COMPOUNDS
PHASE II HIMCO DUMP RI/FS
Elkhart, Indiana
(Continued)

For lead:

Method in use - ICP

Instrument Detection Limit (IDL) - 40

Sample concentration - 220

Contract Required Detection Limit (CRDL) = 3

The value of 220 may be reported even though instrument detection limit is
greater than CRDL. The instrument or method detection limit must be
documented as described in Exhibit E.

2. The CRDL are the instrument detection limits obtained in pure water that
must be met using the procedure in Exhibit E. The detection limits for
samples may be considerably higher depending on the sample matrix.

3. The detection limits for soil samples are approximately 200 times those
for water samples (per Region V Sample Handling Manual, March, 1989).
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Analvyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury—
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium

1. Subject to

Required Detection Limit (CRDL) requirements.

TABLE 3-1

Section No.: 3
Revision No.: Addendum
Date: June 1991

Page 1 of 2

QUANTITATION LIMITS FOR RAS TAL COMPOUNDS
PHASE II HIMCO DUMP RI/FS

Elkhart, Indiana

Contract Required
Detection Limit (CRDL)
Water (ug/L) (1,2)

200
60
10

200

5

5
5000
10
50
25
100
3
5000
15

0.2

40

5000
5

10
5000
10
50
20
10

Soil (mg/kqg) (3)

40
12

40

1000
10

20
1000
0.040

1000

1000

10

the restrictions specified in the first page of Part G, .
Section IV of Exhibit D (Alternate MNathods - Catastrophic Failure) any
analytital method specified in SOW Exhibit D may be utilized as long as
the documented instrument or method detection limits meet the Contract

only be used in the following circumstance:

Higher detection limits may

If the sample concentration exceeds five times the detection limit of the
instrument or method in use, the value may be reported even though the
instrument or method detection limit may not equal the Contract Required

Detection Limit.

This is illustrated in the example below:
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TABLE 3-2
{continued)

QUANTITATION LIMITS FOR RAS TCL ORGANIC COMPOUNDS
PHASE II HIMCO DUMP RI/FS
Elkhart, Indiana

Quantitation Limite*

Low Med. Oon
Waterx Soil Soil Column

Semi-volatiles CAS Number ug/L ug/Ka ug/Kg {nq)
34. Phenol 108-95-2 10 330 10000 (20)
35. bis(2-Chlorocethyl) ether 111-44-4 10 330 10000 (20)
36. 2-Chlorophenol 95-57-8 10 330 10000 (20)
37. 1,3-Dichlorobenzene 541-73-1 10 330 10000 (20)
38. 1,4-Dichlorobenzene 106-46-7 10 330 10000 (20)
39. 1,2-Dichlorobenzene 95-50-1 10 330 10000 (20)
40. 2-Methylphenol 95-48-7 10 330 10000 {20)
41. 2,2’ -oxybis

{1-Chloropropane) ** 108-60-1 10 330 10000 (20)
42. 4-Methylphenol 106-44-5 i0 330 10000 (20)
43. N-Nitroso-di-n

dipropylamine 621-64-7 10 330 10000 (20)
44 . Hexachloroethane - 67-72-1 10 330 10000 (20)
45 . Nitrobenzene 98-95-3 10 330 10000 (20)
46. Isophorone 78-59-1 10 330 10000 (20)
47. 2-Nitrophenol 88-75-5 10 330 10000 (20)
48. 2,4-Dimethylphenol 105-67-9 10 330 10000 {20)
49. bis(2-Chloroethoxy)

methane 111-91-1 10 330 10000 (20)
50. 2,4-Dichlorophenol 120-83-2 10 330 10000 . (20)
51. 1,2,4-Trichlorobenzene 120-82-1 10 330 10000 (20)
52. Naphthalene 91-20-3 i0 330 10000 (20)
53. 4-Chloroaniline 106-47-8 10 330 10000 (20)
54. Hexachlorobutadiene 87-68-3 10 330 10000 (20)
55. 4-Chloro-3-methylphenol 59-50-7 10 330 10000 {20)
56. 2-Methylnaphthalene- - - 91-57-6 10 330 10000 (20)
57. Hexachlorocyclopentadiene 77-47-4 10 330 10000 (20)
58. 2,4,6-Trichlorophenocl 88-06-2 10 330 10000 {20)
59. 2,4,5-Trichlorophenol 95-95-4 25 800 25000 (50)
60. 2-Chloronaphthalene 91-58-7 10 330 10000 (20)
61, 2-Nitrocaniline 88-74-4 25 800 25000 (50)
62. Dimethylphthalate 131-11-3 10 330 10000 (20)
€3. Acenaphthylene ' 208-96-8 10 330 10000 (20}
64. 2,6-Dinitrotoluene 606-20-2 10 330 10000 (20)
65. 3-Nitroaniline 99-09-2 25 800 25000 (50)
66. Acenaphthene 83-32-9 10 330- 10000 (20)

67. 2,4-Dinitrophenol 51-28-5 25 800 25000 {(50)

i
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TABLE 3-2
{continued)

Section No.:

QUANTITATION LIMITS FOR RAS TCL ORGANIC COMPOUNDS

PHASE II HIMCO DUMP RI/FS

Semi-volatiles

68.
69.
70.
71.
72.

73.

74.
75.
76.
77.
78.

79.
80.

4 -Nitrophenol

Dibenzofuran
2,4-Dinitrotoluene

Diethylphthalate

4 -Chlorophenyl -phenyl
ether

Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine

4 -Bromophenyl -phenylether
Hexachlorobenzene

Pentachlorophenol
Phenanthrene

81 . Anthracene

82,
83.

84.
85.
8¢6.
87.
88.

89.
90.
S1.
92.
93,

94.
95.
96.
97.

Carbazole
Di-n-butylphthalate

Fluoranthene

Pyrene
Butylbenzylphthalate
3,3’ -Dichlorobenzidine
Benzo (a) anthracene

Chrysene

bis (2-Ethylhexyl)phthalate
Di-n-octylphthalate

Benzo (b) fluoranthene
Benzotk) fluoranthene -

Benzo (a)pyrene

Indeno{1,2,3-cd)pyrene
Dibenz (a,h) anthracene
Benzo (g,h,i)perylene

Elkhart, Indiana

CAS Number

100-02-7
132-64-9
121-14-2

84-66-2

7005-72-3
86-73-7

100-01-6
534.52-1

86-30-6
101-55-3
118-74-1

87-86-5
85-01-8
120-12-7
86-74-8
84-74-2

206-44-0
1259-00-0
85-68-7
91-94-1
56-55-3

218-01-9
117-81-7
117-84-0
205-99-2
207-08-9

50-32-8
193-39-5
53-70-3
191-24-2

Revigion No.: Addendum
Date: July 1991
Page 3 of 4
Quantitation Limits*
Low Med. On
Water Soil Soil Column
ug/L uga/Kga ug/Kg (ng)
25 800 25000 (50)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
25 800 25000 (50)
25 800 25000 {50)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
25 800 25000 (50)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 {20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (207
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 (20)
10 330 10000 {20)
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TABLE 3-2
QUANTITATION LIMITS FOR RAS TCL ORGANIC COMPOUNDS
PHASE II HIMCO DUMP RI/FS
Elkhart, Indiana

Quantitation Limits*

Low Med. On
Water Soil Soil Column

Volatil CAS Number ug/L ug/Kg ug/Kg (nqg)
1. Chloromethane 74-87-3 10 10 1200 (50)
2. Bromomethane 74-83-9 10 10 1200 (50)
3. vVinyl Chloride 75-01-4 10 10 1200 (50}
4. Chloroethane 75-00-3 10 10 1200 (50)
5. Methylene Chloride 75-09-2 10 .10 1200 (50)
6. Acetone 67-64-1 10 10 1200 (50)
7. Carbon Disulfide 75-15-0 10 10 1200 (50)
8. 1,1-Dichloroethene 75-35-4 10 10 1200 {50)
9. 1,l1-Dichloroethane 75-34-3 10 10 1200 (50)
10. 1,2-Dichlorocethene (total) 540-59-0 10 10 1200 (50)
11. Chloroform 67-66-3 10 10 1200 (50)
12. 1,2-Dichloroethane 107-06-2 10 10 1200 (50)
13. 2-Butanone 78-93-3 10 10 1200 (50)
14. 1,1,1-Trichloroethane 71-55-6 10 i0 1200 (50)
15. Carbon Tetrachloride 56-23-5 10 10 1200 (50)
16. Bromodichloromethane 75-27-4 10 10 1200 (50)
17. 1,2-Dichloropropane 78-87-5 10 10 1200 (50)
18. cis-1,3-Dichloropropene 10061-01-5 10 10 1200 (50)
19. Trichloroethene 79-01-6 10 10 1200 {(50)
20. Dibromochloromethane 124-48-1 10 10 1200 (50)
21. 1,1,2-Trichloroethane 79-00-5 10 10 1200 (50)
22. Benzene 71-43-2 10 10 1200 (50)
23. trans-1,3-Dichloropropene 10061-02-6 10 10 1200 (50)
24. Bromoform 75-25-2 10 10 1200 (50)
25. 4-Methyl-2-pentanone 108-10-1 10 10 1200 (50)
26. 2-Hexanone 591-78-6 10 10 1200 (50) .
27. Tetrachloroethene 127-18-4 10 10 1200 (50)
28. Toluene 77 108-88-3 10 10 1200 (50)
29. 1,1,2,2-Tetrachloroethane 79-34-5 10 10 1200 (50)
30. Chlorobenzene 108-90-7 10 10 1200 (50)
31. Ethyl Benzene 100-41-4 10 10 1200 (s0)
32. Styrene 100-42-5 10 10 1200 (50)
33. Xylenes (Total) 1330-20-7 10 10 1200 (50)

—
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TABLE 3-2
{continued)

Page 4 of 4

QUANTITATION LIMITS FOR RAS TCL ORGANIC COMPOUNDS

Elkhart, Indiana
Quantitation Limitg*
Water Soil On_Column S

Pesticides/Aroclorg CAS Number ug/L ug/Kg (pg)

98. alpha-BHC 319-84-6 0.05 1.7 5

99. beta-BHC 319-85-7 0.05 1.7 5

100. delta-BHC 319-86-8 0.05 1.7 5

101. gamma-BHC (Lindane) 58-89-9 0.05 1.7 5

102. Heptachlor 76-44-8 0.05 1.7 5

103. Aldrin 309-00-2 0.05 1.7 5 bt
104. Heptachlor epoxide 1024-57-3 0.05 1.7 5

105. Endosulfan I 959-98-8 0.05 1.7 5

106. Dieldrin 60-57-1 0.10 3.3 10
107. 4,4'-DDE 72-55-9 0.10 3.3 10

108. Endrin 72-20-8 0.10 3.3 10
109. Endosulfan II 33213-65-9 0.10 3.3 10

110. 4,4’ -DDD 72-54-8 0.10 3.3 10

111. Endosulfan sulfate 1031-07-8 0.10 3.3 10
112..4,4'-DDT 50-29-3 0.10 3.3 10

113. Methoxychlor 72-43-5 0.50 17.0 50

114. Endrin ketone 53494-70-5 0.10 3.3 10
115. Endrin aldehyde 7421-36-3 0.10 3.3 10
116. alpha-Chlordane 5103-71-9 0.05 1.7 5

117. gamma-Chlordane 5103-74-2 0.05 1.7 5 -~
118. Toxaphene 8001-35-2 5.0 170.0 500

119. Aroclor-1016 12674-11-2 1.0 33.0 100

120. Aroclor-1221 11104-28-2 2.0 67.0 200
121. Aroclor-1232 11141-16-5 1.0 33.0 100
122. Aroclor-1242 53469-21-9 1.0 33.0 100
123. Arocloxr-1248 12672-29-6 1.0 33.0 100
124. Aroclor-1254 11097-69-1 1.0 33.0 100 -
125. Aroclor-1260 11096-82-5 1.0 33.0 100

PHASE II HIMCO DUMP RI/FS

* Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.

** Previously known by the name bis(2-Chloroisopropyl) ether.

There is no differentiation between the preparation of low and medium soil
samples in this method for the analysis of Pesticides/Aroclors.

A/PROJ/HIMCO/AGY
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Total Phosphorus: Indicator of agricultural use (on-site cropland); high
levels enhance algae growth and may complicate some treatment alternatives.

Total Dissolved Solids, Total Suspended Solids: Remedial alternatives such as
filtration and sorption are dependent on solids loading.

Alkalinity: Measure of buffering effect and ability to support algae growth;
high levels may complicate some treatment alternatives.

Volatile Suspended Solids: Provides rough approximation of organic carbon
associated with influent to treatment technology.

0il and Grease: To assess amount present as excessive levels cause scum
accumulation in digesters, clog filter pores, and quickly foul activated
carbon.

Total Phenol: Assess if phenol removal is necessary prior to chlorination
treatment.

3.5.2 Surface Water

All three surface water bodies on-site were sampled from the shoreline during
Phase I. The center of the ponds and quarry will be sampled in Phase II to
characterize the surface water where impacted biota may reside. Additionally,
a background upgradient surface water body will be sampled. Phase I RI data
indicated lead in all three surface water bodies exceeded the Ambient Water
Quality Criteria (AWQC). The quarry also contained chromium in exceedance of

the Secondary Maximum Contaminant Level (SMCL).

Although no detectable VOA, BNA, PCB/Pesticides or bromide were present in
shoreline samples, these analytes will again be measured for in Phase II
samples to fully characterize the surface water quality. The water quality
parameters of COD, Cl, SO4, NH3, TKN, TP, TDS, TSS, and alkalinity measured in
Phase I samples will also be included in Phase II. Thermal stratification in
the quarry will be determined to assess if both epilimnion and hypolimnion
will need to be sampled.

3.5.3 Sediment

All three gurxface water bodies on-gsite were sampled from the shoreline for
sediment during Phase I. Sediment from the center of the ponds and quarry
will be sampled in Phase II to characterize the sediment where impacted biota
may reside or feed. Identification of macroinvertebrates in site sediments
will be done in the field to determine if species indicative of polluted/
stressed waters are present. Additionally, a background upgradient sediment
location will be sampled for comparison. TOC and depth of the sediment layer
will be measured for assessment of contaminant sorption characteristics and
volume of sediment that may need to be remediated.
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The proposed schedule assumes ready access to the site. The proposed schedule
also assumes that health and safety personnel protection requirements are
Level D, with possible upgrade to Level C, as detailed in the Himco Dump RI/FS
Health and Safety Plan (Volume 4). Level B protection will be required during
trenching and test pit excavations and leachate sampling. Variation from
these assumptions may impact the schedule.

—
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SAS Analvyte

" Chloride

Sulfate

TDS

TSS
Alkalinity
TP

TKN

NH3

NO4 tNO3

COD

Bromide

0il & Grease
vss_
Total Phenol
BOD

TOC

Grain Size

Triaxial Shear

A/PROJ/HIMCO/AHO

68-W8-0093

TABLE 3-3

Section No.:
Revision No.:
Date:
Page 1 of 1

QUANTITATION LIMITS FOR SAS ANALYTES

PHASE II HIMCO DUMP RI/FS

Elkhart, Indi

Matrix

ana

Leachate,
Leachate,
Leachate,
Leachate,
Leachate,
Leachate,
Leachate,
Leachate,
Leachate,
Leachate,
Leachate,
Leachate

Leachate

Leachate

Leachate

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Only
Only
Only
Only

Soil/Sediment
Soil/Sediment

Soil

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

3

Addendum

July 1991

Quantitation

Limit

S mg/L
5 mg/L
20 mg/L
2-3 mg/L
2 mg/L

0.05 mg/L

0.1 mg/L
0.1 mg/L

0.10 mg/L

5 mg/L

0.10 mg/L

0.4 mg/L
4 mg/L

2 ug/L

2 mg/L
0.10%

1%

Not Applicable
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Phase I RI data indicated trace levels (1 ug/kg) of trichloroethylene, tetra-
chloroethene, trichloroethane, chloroform, and xylene in site sediments.
Benzoic acid was also detected at levels of 93-190 ug/kg in the quarry. Aro-
clor 1248 (130 ug/kg) was reported in one sample out of four collected in the
fish pond. Therefore, for Phase II all of these analytes will be measured.
Although metal levels were not high enough to classify the sediments as
hazardous waste, metals will be measured during Phase II to assess if the
chemistry of the sediments in the center of the watexr bodies differs from the
shore and could contribute to the elevated lead and chromium detected in
Phase I surface water samples.

3.5.4 Soil

Three possibly impacted areas will be sampled and chemically analyzed during
Phase II to fill data needs for the risk and ecological assessments. The wet-
land area south of the quarry, scil west of the fill located in the drainage
path from the site, and surface soil in the exposed area used as a dirt bike
trail south of the quarry will be sampled. These areas are discussed in the
following paragraphs.

3.5.4.1 Wetland

The only area identified as a true wetland during Phase 1 is located south of
the guarry. The surficial soil samples were collected in this area during
Phase I. This wetland area will be investigated during Phase II and the
boundaries determined through identification of vegetation and soil types.
The dépth of the soil organic layer and TOC in the wetland will be measured to
determine the potential for contaminant attenuation. Grain size will be
measured to assess migration of wetland soil. Three surficial soil samples
will be collected within the boundaries of the wetland to assess if it is
impacted from the site and poses a threat to wetland vegetation and wildlife.
The National Wetlands Inventory will be consulted to see if this area is
included, and a botanical inventory will be conducted. Identification of
endangered species native to the area will be performed prior to wetlands
delineation. Chemical analysis will include VOC, BNA, PCB/Pesticides, and
metals to characterize impacts from the site.

3.5.4.2 Runoff

A drainage analysis indicates the potential for surface runoff to the west-
towards Manning Ditch. “Two surficial soil samples will be collected in the
identified drainageway and analyzed for the parameters listed in Section
3.5.4.1 to determine contaminant migration.

3.5.4.3 Bike Trail

Trespassers appear to ride dirt bikes along the southern and eastern edge of
the quarry. Exposed soil and calcium sulfate was noted in these areas but no
Phase I samples were not collected. Dust impacts to exposed bike riders will
be modelled using data collected during Phase I for landfill cap soil. The
chemical results from the surface soil samples collected in this area during
Phase II will be used to verify the model. Samples will be analyzed for the
parameters listed in Section 3.5.4.1 to determine if exposure could occur.

R
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3.5.5 Landfill Cap

Geotechnical samples collected during the Phase I RI did not yield enough
useful data to assess if the landfill can support a structure or a cap. A
geotechnical engineer will do a site walk-through during Phase II and identify
the type of foundation and surficial soils. He will also locate sampling
locations for triaxial shear tests to determine the angle of friction between
the existing cap and any proposed cap.

3.5.6 Debris Area

Phase I soil collected in the wetland remnant area located south of the £ill
contained detectable levels (6-23 ppm) of polynuclear aromatics (PNAs), lead,
copper, and cyanide. This area was wetland prior to 1973. Debris was dumped
in this area starting in 1973. 1In order to determine the area and volume of
contaminated soil possibly needing remediation, backhoe pits will be excavated
to define the extent and type of debris. One of the three leachate samples in
3.4.1 will be collected from a trench dug in the wetland remnant area.

3.6 SAMPLE NETWORK DESIGN AND RATIONALE

A sampling and analysis summary table is presented in Table 3-4. Complete
descriptions of sampling activities including sampling location diagrams,
sample numbers, and rationale for selected locations are presented in the
Field Sampling Plan Addendum (FSP) (Volume 2).

3.7_ PROJECT SCHEDULE

The proposed schedule is presented in Chapter 8 of the Work Plan Addendum
{Volume 1A).

The proposed schedule for the RI/FS is based on conditions discussed in the
Work Plan. A six-week CLP turnaround time for RAS and SAS sample analysis

with an additional three-week turnaround time for EPA data validation were

assumed in developing this schedule.
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITY

Sections 4.0, 4.1, 4.2, 4.3, 4.4, 4.5 of the approved June 1990 Final QAPP
apply. A revised project organization chart is presented in Figure 4-1.
Specific duties of field team members are described in Section 3.0 of the FSP
Addendum.
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$.6.2 Representativeness

Representativeness is a measurement of the degree to which the data accurately
and precisgely represent a characteristic of a population, parameter variation
at a sampling point, or an environmental condition. Representativeness is a
qualitative criterion which is associated with the proper design of the samp-
ling and analysis program. The data highly representative of this site will
be achieved by performing all field sampling and measurements and laboratory
analysis in a standardized manner and strictly adhering to the procedures
specified in this QAPP, the Field Sampling Plan, and the Work Plan.

5.6.3 Comparability

Comparability is a qualitative criterion measuring the confidence with which
one set of data can be compared with another. For this project, the data
comparability will be achieved by the following:

a) Analytical results will be reported in appropriate units.

b) Same or similar sampling procedures used in the E&E 1984 field inves-
tigation and the Phase I RI will be used.

c) Same or equivalent analytical procedures used for the E&E 1984 inves-
tigation and the Phase I RI will be used.

d) Similar quality assurance and quality control requirements will be
_____ observed, since the CLP program will be used as it was in the E&E
1984 study and the Phase I RI.
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Himco Dump RI/FS Phase II Section No.: 5.0
Quality Assurance Project Plan Revision No.: Addendum
EPA Contract No. 68-W8-0093 Date: June 1981
Page 19 of 31
5.0 QUALITY ASSURANCE OBJECTIVES

5.1 INTRODUCTION, 5.2 FIELD QA SAMPLES

Sections 5.1 and 5.2 in the approved Final QAPP, June 1990, apply with the
following revision:

5.2.5 Background Samples

A background location will be included for surface water, sediment, and macro-
invertebrate sample collection. Water bodies with agricultural runoff poten-
tial or industrial discharges will not be considered. A lacustrine environ-
ment similar to those water bodies located on-site will be selected by the
risk assessment scientist prior to field work. Laboratory supplied "back-
ground" matrices of distilled water and sodium sulfate may need to be used if
appropriate field sources cannot be located.

5.3 LABORATORY QC SAMPLES

Laboratory QC samples are specified in the applicable statement of work
(SOW’s); IIMO1.0 (inorganics) and OLMOl.1 (organics) including revisions
OLM0.1.1 and more recent updates for CLP RAS procedures. Specific laboratory
QC samples are included in each SAS request in Appendix A. Additional infor-
mation may be found in Section 3 of the approved Final QAPjP, June 1990.

§.4 PIELD MEASUREMENT AUDITS

Section 5.4 of the approved Final QAPP, June 1990, applies.

5.5 ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSES

All samples will be analyzed using the CLP. The level -of QA effort for the
CLP RAS analyses are gpecified in the CLP SOWs. In addition to routine CLP
organic and inorganic analyses, SAS will be used to analyze samples for water
quality parameters. These parameters and their respective QA objectives are
contained in Appendix A. Soil samples will be analyzed by a SAS laboratory
for physical tests by the ASTM methods contained in Appendix A.

5.6 COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY OF ANALYSES

5.6.1 Completeness

Completeness is defined as a measure of the number of samples actually
collected compared to the number of samples required for characterization of
an environmental condition and/or the amount of valid data obtained from the
measurements system compared with the amount of data that was expected under
normal conditions. This QA criterion is expressed in percentage. The com-
pleteness for sample collection will be 95 percent or better. The data com-
pleteness will be 95 percent or better for chemical analysis.
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Himco Dump RI Phase II Section: 6.0

Quality Assurance Project Plan Revision: Addendum

EPA Contract No. 68-W8-0093 Date: July 13991
Page 21 of 31

6.0 SAMPLING PROCEDURES
The media to be sampled in the RI include landfill cap soil, leachate, soil,

surface water and sediment. A complete description of sampling procedures is
provided in the Field Sampling Plan Addendum (Volume 2).
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7.0 SAMPLE CUSTODY PROCEDURES

Sections 7.1, 7.2, 7.3, and 7.4 in the approved Final QAPP, June 1990, apply.
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Quality Assurance Project Plan Revigsion: Addendum
EPA Contract No. 68-W8-0093 Date: July 1991

Page 23 of 31

8.0 CALIBRATION PROCEDURES AND FREQUENCY

Sections 8.1 and 8.2 of the approved Final QAPP, June 1990, apply.
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9.0 ANALYTICAL PROCEDURES

Analytical procedures to be used for the Himco Dump RI are:

©® CLP RAS inorganics and organics methods for all enforcement, litiga-
tion, and evidentiary data as contained in ILMO1.0 (inorganic) and
OLMOl1.1 (organic), including revigion OLMO1.1.1 and more recent
updates.

© SAS methods supplied by EPA Region V (contained in Appendix A) for
grain size, organic carbon in soil, sulfate, chloride, nitrate and
nitrite, chemical oxygen demand, total phosphorus, alkalinity, total
suspended solids, total dissolved solids, total Kjeldahl nitrogen,
ammonia, BOD, oil and grease, and PCB/Pesticides in fish.

° USGS procedure for bromide as contained in Appendix A - SAS Request
prepared by Donchue and used for Phase I RI.

°® ASTM analytical procedures for triaxial shear as contained in Appen-
dix A - SAS Request prepared by Donohue and used for Phase I RI.

©® SAS methods for total phenol and volatile suspended solid prepared by
Donochue (contained in Appendix A).

9.1 ROUTINE ANALYTICAL SERVICES (RAS) LABORATORY PROCEDURES

The current EPA CLP Statement of Work (SOW) for Organics, OLMOl.1, including
revision OLMO1.1.1 and the SOW for Inorganics Analysis, ILMO1.0 (and more
recent updates) specify the analytical procedures to be used. Included in the
SOW are sample custody procedures, instrument calibration procedures, and
frequency of calibration. -

9.2 SPECIAL ANALYTICAL SERVICES (SAS) LABORATORY PROCEDURES

The analytical procedures to be used for performing the SAS analyses are spec-
ified in each SAS request in Appendix A. Specified in the SAS requests are
calibration procedures, frequency of calibration, and the intermal quality
control checks required for each analysis.

9.3 FIELD SCREENING ANALYTICAL PROCEDURES

The procedures for field measurements are described in the SOPs contained in
Appendix E. Field measurement of surface water and leachate for pH, conduc-
tivity, dissolved oxygen, and temperature will be done. Ambient air field
monitoring during trenching will include volatiles by HNu meter and methane
and hydrogen sulfide.
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10.0 INTERNAL QUALITY CONTROL CHECKS

Sections 10.1, 10.2, 10.3, and 10.4 in the approved Final QAPP, June 1990,
apply.
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11.0 DATA REDUCTION, VALIDATION, AND REPORTING

Sections 11.1, 11.2, and 11.3 in the approved Final QAPP, June 1990, apply.

[ St
:
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12.0 PERFORMANCE AND SYSTEMS AUDITS

Sections 12.1 and 12.2 in the approved Final QAPP, June 1990, apply.
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13.0 PREVENTIVE MAINTENANCE

Sections 13.1 and 13.2 in the approved Final QAPP, June 1950, apply.
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14.0 SPECIFIC ROUTINE PROCEDURES TO ASSESS
DATA PRECISION, ACCURACY,
AND COMPLETENESS

Sections 14.1 and 14.2 in the approved Final QAPP, June 1990, apply.
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Himco Dump RI Phase II Section: 15.0

‘Quality Assurance Project Plan Revision: Addendum

EPA Contract No. 68-Wg8-0093 Date: July 1991
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15.0 CORRECTIVE ACTION :

Sections 15.1, 15.2, 15.3, 15.4, 15.5 and 15.6 in the approved Final QAPP,
June 1990, apply.
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Quality Assurance Project Plan Revision: 2
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Section 16.0 in the approved Final QAPP, June 1990, applies.

ARCS/P/HIMCO/AGS
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SAS REQUEST FORMS



Water Quality SAS:

Bromide SAS:

Volatile Suspended Solids SAS:
Total Phenol SAS:

Geotech SAS:

Organic Carbon SAS:

A/P/HIMCO/AK4

APPENDIX A

SAS REQUEST FORMS

Chloride, sulfate, TDS, TSS, alkalinity,
TP, TKW, NH3, NO, and NO3, COD, BOD, oil
and grease

Aniong, ion-exchange chromatographic,
automated

Gravimetric
Manual 4-AAP with distillation

Analysis of soil samples for grain size
analysis and triaxial shear

Determination of percent organic carbon
in soil on air dried sample



WATER QUALITY SAS

U.S. ENYIRONMENTAL PROTECTION AGENCY

CLP Sample Management Office SAS Number
P.O. Box 313 - Alexandria, Virginia 22313

Phone: 703/557-2%90 - FTIS/557-2%90

SPECIAL ANALYTICAL SERVICES
Client Request

@/ Regional Transmittal j Telephone Request

A. EPA Region/Client: — __ P&&!ON I
RSCC Representative: LT;}A) Pez,.s
C. Telephone Number: _ (312) 363~ 2720

D. Date of Request:
E.  Site Name: _Himes Dump, Elkhast Dadiana

Please provide below description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most.efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in a delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1.  General description of analyncal service requested: A}\alq ¢/c of 2l

Igw lc\/d g nY~d w ng_b_ﬁ,..ci_ﬁ_______ﬁblcz&_

CoD. Sarples M!lhe WF)HU&:L‘ dr*glg[_( m% f;gugfe,ﬁh‘cfmc

in ok, ves 28 ote £ B vi
And eV ao dissolve
2.  Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sedxments,
and whether low, medium or high concentration):

Z negEes W ee T
o histosial damﬁ in_4-1 liten HDPE' boles :
L T5S

ZC.pRsenved “IH2s TP TEN ,NH3, NO2 +ND; COD
3. Purpopse of analysxg (specx!‘{' whether Superfund’(enfo’Féemerft or remedial action),

RCRA, NPDES, etc.): :
S Veerfund Porwadiad Dgw,ﬁxga'boh

c-3 Aerszral L@~
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4.  Estimated date(s) of collection: Ay 61” - 199 l

5.  Estimated date(s) and method of shipment:

dallu b»s o\/cfm‘q ht cavyior—

6.  Number of days analysis and data required after laboratory receipt of samples.

30 days .

7. Analytical protocol reguired (attach copy if other than a protocol currently used in
this program): _—

See Sa/a—ﬁc Sheets @ﬂuchcd f eocha
nethed

“api?”

3. Special technical instructions (if outside protoco! requirements, specify compound
names, CAS numbers, detection limits, etc.): {

holdm Pmes should not excesd %osa Isked 1 TAL 2
¢ of CD|C M eld lySir). call
. cr
fcceipt.'. . <o veeollechon Can occur—

9.  Analytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.) If not completed, format of results
will be left to program discretion.

S0 :rap“cjlhc, Shetts ahlgched

10. Other (use addmonal sheets o attach supplementary information, as needed):

ee afachment 10 _
11.  Name of sampling/shipping contact: ' 6"/%”, &AF(}\CJ

Phone: __ (4l4) 453 -A7)] -

c-6
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ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7. Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this

SAS request.

Section 9. A1l original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section 6, above.



5/005__~0-7/87 ‘ l‘ ' 7/30/87 Analysis of chloride in water

4.

7.

9.

10.

".a. Name of sampling/shipping contact:

-2 -

Estimated date(s) of collection:

Estimated date(s) and method of shiﬁment:

daily by overaite care
v} [y

Number of days analysis and data required after laboratory receipt of samples: :3

Analytical protocol required (attach copy 1f other than a protocol currently used in
this program):

1. EPA Method 325.1 {Colorimetric, Automated Ferricyanice, AA-1) 1983ed., or

2. EPA Method 325.2 (Colorimetric, Automated Ferricyanide, AA-11) 1983ed., or
Note: A Region V CRL Auto Analyzer Manifold is attached for Metnod 325.2 to correct
errors in Method 325.2's manifold diagram.

3, ASTM Colorimetric Method {Manual Method) -ASTM D 512C-81, or
4. Methoa 40/C (Potentiometric Titration) Standard Methods, 16th ed, Samples
will be kept at 4°C unti) analysis and validation of results.

Spectal technical {nstruction (if outside protocol requirements, specify compound

names, CAS numbers, detection limits, etc.):
For colorimetric methods (1) use a standard

curve between 0 and 300 mg/Y or less,(2) the calibration curve must include 5 points or
more (including a zero concentration standard), and (3) samples with absorbances or peak

heights greater than highest standard must be diluted and reanalyzed. For titrimetric
method 1) use efther 0.0141 or 0.025 N titrant, 2) automated potentiometric titrators are
acceptable, 3) do not use more than 20 ml titrant for 50 mi or 100 ml sampie aliquots, 4)
dilute and reanalyze any sample aliquots requiring more than 20 m} titrant, 5) remove any

“interfering chromate, ferric iron, sulfide, and suifite, and 6) standardize titrants daily.

Obtain approval of CPMS, CRL prior to use of any other method,

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion. )

The test procedure used will be clearly identified. For the
colorimetric methods, bench records tabulating order of calibration standards, verification
and control standards, samples, matrix spikes, titrant blanks, etc. with resulting peak

heignt, concentration, or absorbance read-outs will be provided with copies of worksheets
used to calculate results. For the titratfon method, any potentiometric titration curves

and al] bench records tabulating titrant standardization, samples, aliquot volumes, matrix
spikes, etc, will be provided. Records of titrant standardization and titrant blanks will

be provided. A photocopy of instrument readouts, ie. strip charts, printer tapes, etc,

must be included for all analyses. A1l records of analysis and calculations must be legible
and sufficient to recalculate all sample concentrations and QA audit results.

EPA QC reference samples, or any other reference sample or {nitfal calfbration verification,
will be identified as to source, lot number, and sample number. Corresponding “true" or
target values and associated 95% confidence 1imits for analysis results will be provided

for all reference samples used.

Other (use additional sheets or attach supplementary information, as needed):

@/gq ﬂu( d’\&l

Phone: 44 4’5? g?”




5/0056-0-7/87 ‘ : ‘C z . 7/30/87 Analysis of chloride 4n water
3.

11,

11,

DATA REQUIREMENTS

Parameter: ' Detection Limit Precision Desired

(+% or Conc.)

Chloride 5 mg/] Differences in

duplicate sample
results are to be

<5 mg/T for concentrations

Note: These are minimum requirements <50 mg/1 and are to be
Keport actual detection limit used, < lU% for concentrations
based on allowable methodology options, exceeding 50 mg/1, The

stgnificant figures to
report depend on sen-

sitivity of colorimetric
curve or number of signifi-
cant figures in titrant
volume.

QC REQUIREMENTS « Do not use designated field blanks for QA Audits,

Audits Regquired Freaguency of Audits Limits* (% or Conc.)

a) For Methods 325.1, 325.2, and ASTM D 512C

Matrix Spike” : i per group of 10 or 85 -« 115% Recovery

fewer samples
AL

Lab Duplicate K * (10% or 5 mg/1)
Lab Blank v " <> mg/|

_ Calibration Verification Std. " " 90-110% Recovery
1 Set of EPA QC Mineral Ref, . 1 per sample set 85~115% Recovery

Samples - 2 Concentrates

b) For Metnod 40/C

Same as Item 1la for Matrix Spike*, Lab Duplicate, and QC Mineral Reference Samples.

Lab Blank (Not Titration Blank) Beginning and end of -3 to +3 mg/1
sampie set
Calibration verification At end of sample set 95 - 105% Recovery

Standard (Same as Titrant Standardazation)

*Matrix spike concentrations will be greater than 30% of the sample concentration,
but spiked sample shall not exceed the working range of the standard. curve or
titration.

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples - Contact SMO= e

- PN

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you

have any questions or need any 3ssistance, please call the Sample Management Office.



5/011__-0-7/87
N4 -

4,

7.

8.

S.

Sulfate in Water July 30, 1987

Estimated date(s) of collection:
‘ . »

Estimated date(s) and method of shipment: CLG/({I 17\-[ O\/C,fnmhf Cansies
A v

Number of days analysis and data required after laboratory receipt of samples:

30

Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1. EPA Method 375,2 (Colorimetric Methylthmol Blue) - 1983 ed.
- Note: This method requires 0./5 mg/l SO4 in Dilution Water{See Reagent Section 6.8,

Z. Metnod 425C of Stangara Methoas, l6th ed. (Jurbidimetsic)
- Note; this last method provides for measurement of sulfate using 2 standard curves-
1 tor sulfate concentrations between 0 and 10mg/l, and 1 between 10 and 40 mg/]

sulfate,

Samples will be kept at 4°C until validation of results.

Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.): .
Sample holding time is not to exceed 28

days from date of samole collection, Sulfate standaras will be prepared daily from stock
soiution. Samples with absorbances or turbidities greater than that in the highest stan-
dard will be diluted and rerun., For Method 426C, 1) the reanalysis solution should contain
between 20 and 40 mg/| suifate, and 2) concentrations must be corrected for background
turbidity and color per Section 54 of Method 426C using pH adjusted samole aligquots.

Use only the methods specifiea. Calipbration curves must inciude at least & points
(including a zero concentration standard) for Method 375.2 and Buffer A of Method 426C.

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etz,}. If not completed, format of results will be

left to program discretion.
The test procedure used must be clearly identiffed. Results -

shall be reported as mg/1 SO4. Bench records tabulating the order of calibration standards,
lab control standards, lab blanks, samples, spikes, etc., with resulting absorbances

or concentration readouts, will be provided along with copies of worksheets used to cal-
culate results. Background absorbances used for turbidity corrections must be tabulated

Tor each sample aliquot tested. A photocopy of the instrument readout (ie. Strip charts,
printer tapes, etc.) must be included. All records of analysis must be legible and
sufficient to calculate all concentrations and results.

EPA OC reference samples, or any other reference sample or initial calibration verification,
wil] be identified as to source,lot number, and sample number. Corresponding ~true or
target values and associated 95% confidence 1imits for analysis results will be provided

for all reference samples used,

10, Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact:

&oﬂt wl—w’« Larplls ([/M?JW Z{/'/?(qf;:y\ lmbr 7o .
4 ’ ] _ . Grfﬁﬂ;jQQAf’ch4b( 7
Phone: 4 -4<S3-871)




5/0116-0-1/87 Sulfate in Water July 30, 1927
-z -
I. DATA REQUIREMENTS R

Parameter: " Detection Limit Precision Desired
{*% or Conc.)

Sulfate 5 mg/1 : Method 375,2:

Differences in duplicate

sample results are to

be < 5 =mg/1 for con-
centrations < 50 mg/1,

and < 101 for concentrations

. ) > 50 mg/1.
Note: These are min~ : Fethod 426 C: .
~imum requirements. Report Differences in dupli-
the actual detection limits cate sample results
used based on allowable . are to be < 2 mg/) for
methodoloay options., concentrations < 20

mg/1 and < 10% Tor
concentrations > 20
mg/1 in aliquot tested.

-y
11. OC REQUIREMENTS - Do not use designated field blanks for QA audits.
Audits Reaquired Frequency of Audits Limits* (% or Conc,)
Matrix Spike* 1 per group of 10 or
fewer samples oot 85-115%
Lab Duplicate e " + (10% or 5 mg/l) for
Method 375.2
* (102 or 2 mg/1) for
Method 426C
Lad Biank (0 mg/T SOg) L v < 5 mg/T - Metnod 37/5.2
-2 to +2mg/1-Buffer B of
Method 426C or
Lab Blank (10 mg/1 SO4) “ " 8 to 10ma/l - Buffer A of
Method 425C -
Calibration Verification 1 per group of 10 samples S0 - 110% -
- Standard and at end of sample set .
1 Set of EPA QC Mineral once per sample set - 85-115% for each
Reference Samples concentration.,
*Matrix spike concentrations will be greater than 30% of sample concentrations,
but spiked samples shall not exceed working range of standard curve.
A 4

1 .
IIT. ACTION REQUIRED IF LIMITS ARE EXCEEDED:
Take corrective action and reanalyze samples. Contact SMO.

. - — : e P
o - . - 3 ;- 1 : v RIS S
- LR e oI . L el i Y PRl

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services, Should you
have any questions or need any assistance, please call the Sample Management
Office.



§/024__-0-6/87 Tw', T0S in Water 6/29/87
-2-

6. Approximate number of days results required after 1ab receipt of samples: E;()

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1., EPA Method 160.1, 1983 ed,, or

2. Method 2098, "Standard Methods", 16th ed. Samples will be kept at 4°C unti)

sample analysis and validation of results. Holding time is 7 davs from date of

sample collection.

8. Specail technical instructionns (if outside protocol requirements, specify compound

names, CAS numbers, detection limits, etc.):
1) Use standard aliquots of 100ml;

however do not use sample aliquots yielding more than 200 mg residue. If residue 1$
greater than 200 mg, repeat the analysis using & smaller sample aliquot. 2) If the

pH value 1s less than 4,0, raise the pH of the aliquot (using NaUH titrant) to bDetween
pH 4 and 8 and subtract the weight of sodium added from the weigth of the residue.

3) Residue will be weighed either to constant weight pursuant to Section /.6 of Method
160.1 the final weight is to be used for calculations, Constant weicht is defined as

a) less than 0,5 mg or iess than 4% weight loss from the previous weight, whichever 1s
smaller, o~ b) dried overnight (12 hours drying time) with a single weight used for

calculations.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,

Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion. .

Identify the OC reference sample 1ot numbers used and their true values with 95%1 con-

fidence intervals., Bench recoras of tare weignts, final weights, additional weights
to determine constant weights, volumes filtered, blanks, duplicate samples, and refer-

ence samples will be provided with copies of work sheets used to calculate results .
Dates and time of 1) determination of tare weights, 2) sample filtration, and 3) deter-

mination of residue weignts and constant residue weights will be part of bench records.
A1l records of analysis must be leaible and sufficient to recalculate all samole

concentrations and QA results,

10. Other (use additiona) sheets or attach supplementary information, 3s needed):

Py =3,

S

7 ¢ > 17 : T ‘ *
G«cg Pueche |

11. Name of sampling/shipping contact: - i}
Phone: ‘4’/4‘ - V-{g' R711

Please return this request to the Sample Management Office as soon as possible to expedite

pracessing of your request for special analytical services. Should you have any questions

or need any assistance, please call the Sample Management Office.



5/024G-0-6/87 ’ DS v z TDS in Water 6/29/87
-3-

1. DATA REQUIREMENTS i g
© " Parameter Detection Limit Precision Desired

(+3 or Conc.)
TDS ‘ 20 mg/) Difference in duplicate

sample aijquots shall

Note: These are mini- not exceed 2 mg for ~
mum requirements, residues., Duplicate
Report the actual differences shall not
detection l1mits used exceed 10% for sample
based on allowable values greater than
methodology options. 200 mg/1.

N
11. QUALITY CONTROL REQUIREMENTS Do not use any designated field blanks for QA Audits.
Audits Reguired Frequency of Audits Limits* (+% or Conc.)
1. 1 set of £EPA OC 1 per sample set 85-115% Recovery
Mineral Reference
Samples*- 2 concen- o
tration levels, .
At least 1 per group of +-(102 or 2 mg of residue)
2. Lab Duplicate 10 or fewer samples
At least 1 per group of - 20 mg/1 to + 20 mg/}
3. Lab Blanks (100 ml 10 or fewer samples
of filitered reagent
water) .
-

* Alternate reference samples must be approved by Region V RSCC prior to analysise.

I111. *Action Reguired if Limits are Exceeded:

reanqiyz¢ )
Take correctijve action and mu‘isamoles. Contact SMO. .. _ -

CTINLEL AT,




Sr02s_--4/67 155-, 2. TSS in water  6/29/87

6. Approximate number of days results required after lab receipt of samples: 30

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program): .

1. EPA Method 160.2, 1983 ed., (Gravimetric, Dried at 103° - 105° C) usina gqlass fiber
filter discs without organic binder such as: Millipore AP-40, Reeve Angel 934-AH,
Gelman A/E, or eguivalent. Use only membrane filter apparatus with 47 mm diameter

glass fiber filter and a coarse (40-60 micron) fritted disc filter support. Tne filter
and support specifications are mandatory. Samples will be held at 4°C until samole

analysis and validation of results are completed. Holding time is / days from date
of samole collection. )

8. Specail technical instructionns (if outside protocol requirements, specify compound

names, CAS numbers, detection limits, etc.): .
1. Sample aliguot volumes are selected

on the basis of the following factors. a) During 1nitial sample filtratrion, filtration
rate should not drop ranidly, or require more than 5 minutes of filtratrion time. (In-

crease the filter area or decrease the sample volume as needed for sample reanalysis),
b) The sample aliguot filtered should provide a residue with greater than 1.0 mg for

aliquots less than 200ml in volume, and ¢) Sample aliquots should not exceed 200ml in
volume. 2., ODuoplicate samole aliouots will be filtered with 2 or more intervening

samples., 3. Final residues are to be weighed either to constant weignt pursuant to
Section 7.6 of Method 160.1 (The final weight is to be used for calculations), or dried

overnignt (12 nours of drying time) witn the single weignt used for caiculations. C(Constant
wejght is defined as less than 0.5 mg or less than 4% weight loss from the previous

8.

weight, wnichever is smaller. 4., Use only the method specified above in items /7 ana

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Identify EPA OC reference sampole lot numbers used and their true values and 95% con-

fidence intervals. Bench records of tare weignts, final weignts, volumes filtered, dblanks,
duplicate samples, and reference samoles (all in the order filtered) will be provided

along with copies of worksheets used to caiculate results. 0ates and time of a) fiitra-
tion of initial 100ml volume, b) determination of tare weights, ¢) sample filtration, and

d) determination of constant residue weights will be part of bench records. All records of
analysis must be legible and sufficient to recalculate all samole concentrations and

QA results.,

10. Other (use additional sheets or attach supplementary information, as needed):

Grey Prcche)

11. Name“of sampling/shipping contact: ) e - .
Phone: 4’4"’9\’2" 22

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services., Should you have any questions
or need any assistance, please call the Sample Management Office.




5/0256-}- /89 Tss d Z -3- TSS in water 6/29/87

I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
{#% or Conc.)
Suspended Solids 2-3 mg/1 for 200 ml Difference in duplicate
resuits snhall not exceed
Note: These are minimum sample aljquot 0.5 mg for duplicate
aliquots fiitered. ~r

requirements. Report the
actual detection Yimits
used based on alliowadie
methodoloay options.

II. QUALITY CONTROL REQUIREMENTS Do not use designaﬁed field blanks for QA Audits.

Audits Required Frequency of Audits Limits* (+% or Conc.)
1 per group of 10 or . .
1) Lab Duolicates fewer samoles less than 0.5 mg5r residve <
(See item 8.3 on Page 2) 1255 +han IC%% S0 sempie. ves

. >8mag
gl ~

1 per group or 10 or
"2) Lab Blanks fewer samoles . -0,5 to +0.5 mg
(200 ml aliquots)

3) 1 set of 2 EPA OC 1 per sample set ' < 5 mag/l error for con-
Resigue Reterencs centrations < to 50 mg/i
Samoles-2 concentration or < or = to 10% for nom-

levels inal concentrations > than

. ] 50 ma/l

* Alternate reference samples must be approbed by Region V RSCC prior to analysis. )

I11. *Action Required if Limits are Exceeded:

Take corrective action and reanalyze samples.

- -

Contact S™MA - ire -




Uiw

5/002__-0-6/87 a‘w_ l )

4.

6.

7.

8.

9.

10. Other (use additional sheets or attach supplementary information, as needed):

11+ Name of sampling/shipping contact:

Estimated date(s) of collection:

Analysis for alkalinity 6/29/87

Estimated date(s) and method of shipment: Daily bv overnight carrier
Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days of receipt of samples.

Analytical protocol required (attach copy if other than a protocol currently used in

this program):

1) Alkalinity EPA Method 310.1 (Titrimetric, ph 4.5) 2) Standard Methods, 16th Edition,

Method 403 4c and 4d.

Samples will be stored at 4°C until analysis and validation of results.

Special technical instruction (if outside prdtocol requirements, specify compound

names, CAS numbers, detection Jimits,

etc.):

Samples holding time should not exceed 14

days from date of collection. Use potentiometric titration to pH 4.5 for alkalinity >
20 ma/1 as CaCOx. For concentrations <20 mg/l, use EPA Method 310.1 (Section 6.3) or

Stancard Metnods, Method 403 4d. Do not use titrant volumes greater than 30ml,
Obtain approval of CPMS, CRL prior to use of any other method,

Use NasC0a to standardize titrant, Standardize the pH meter and the titrant each dav.

Standardize the pH meter using at least two buffers which bracket the end point.

Analytical results required (if known, snecify format for data sheets, QA/QC reports,
If not completed, format of results will be

Chain-of-Custody documentation, etc.).
left to program discretion:

The Test procedure used will be clearly {dentified.
records tabulating the order of analysis including pH meter calibration, titrant standardi-
zation, lab blanks, samoles, lab control standards, duplicates, etc., with resulting

Bench

-

titrant volumes or readouts will be provided along with caiculation worksheets,

All

records will de legible and sufficient to recalculate all sample concentrations and QA

audit results. Report method of titrant standardization.

EPA OC Reference samples, or any other reference samole or initfal calibratfon verification
will be jdentified as to source, lot number, and sample number, Corresponding "true" or

target valyes and associated 95% confidence 1imits for analysis results will be provided

for all reference samples used.

Greq Rueche |

Phone:

41458 §9))




5/002G-U=-6/8/
k-2 -

1. DATA REQUIREMENTS

Parameter: Detection Limit
Alkalinity 2 mg/l for low level

NOTE: These are minimum
requirements, Report

20 mg/1 for high level

actual detection fimits
used based on allowable

methodoliogies.

Analysis of alxalinity
6/29/87

Precision Desired
(+% or Conc.)
+ Z mg/1 for Conc,
< 20 mg/1 CaC01
+ 103 for Conc.
> 20 mg/1

1I. OC REQUIREMENTS - Do not use designated field blanks for QA audits.
The QA audits below will be done for each group of low-level and high-leve)

akalinity determinations,

Audits Reaquired

Frequency of Audits

at least 1 per group of
10 or fewer samoples

1ab blank

Limits* (% or Conc,)

<10 mg/1 for high-
level samples tested.
<2 mg/1< for low-

Tevel samples tested,

1ab duplicate

at least 1 per group of +10% or + 2 mg/1
10 or fewer samoles

lab control sample

1 per sample set

90-110% recovery.

1 set of EPA QC mineral
reference samoles

II. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanlyze samples.

Contact SMQO - T L

lease return this request to the Sample Management Office as soon as possible to expedite

essing of your request for special analytical services.

Should you have any questions

+ need any assistance, please call the Sample Management Office.



5/016__~-0-6/87 ’I r‘, ‘ s Total Phosphorus 6/29/87

4.
S.

7.

8.

9.

Estimated date{s) of collection:
Estimated date(s) and method of shipment: Aarlu bq O/Jm'( Wt r/)urjg,/
' N J -

Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days after receipt of samples.

Analytical protocol required (attach copy if other than a protocol currently used in
this program):

Total Phosphorus EPA Method 365,1 (Aﬁtomated, Colorimetric, Ascorbic Acid)

Total Phosphorus EPA Method 365.2 (Automated, Colorimetric, Single Reagent)

Total Phosphorus EPA Method 365.4 (Block Digestor)

Samples will be preserved in the field with 1 m1/1 H>50a to pH <2 and stored at 4°C

until analysis and validation of results.

Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.) Check sample pH using wide~-range pH paper. 1If

the pH>2, contact CPMS, CRL for instructions:
Dilute and redigest samples with absorbances

or peak heights higher than the highest standard. All standards, blanks, audits, etc.
must be digested, The holding time is not to exceed 28 days from sample collection,
Use only the method(s) specified above., T[he caiibration curve must include at least b
standards. (One of the standards must be zero concentration),

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be

left to program discretion:
The test procedure used will be clearly identified, B8ench

records and all records of analysis and calculations fo~ samples, blanks, duplicates,
spikes and al) control checks with peak height or response and concentrations will be
provided with copies of worksheets, Results will be reported as mg/1 P, Any digestion log
will be provided showing sample aliquots and concentratfons of all samples tested. Records
must be legible and sufficient to recalcuiate all concentrations. A photocopy of the

instrument readout i.e. stripcharts, printer tapes, etc, must be included.

EPA QC reference samples, or any other reference sample or initial calioration ver1?xcac1on
will be fdentified as to source, lot number, and sample number, Corresponding "true” or
target values and associated 95% confidence [imits for analysis results will be provided

for all reference samples used.

10. Other (use additional sheets or attach supplementary information, as needed):

Dercs  wivdh Samaleo (L/dm)dj.w fithation pyis/ NW

11, Name of sampling/shipping contact. ‘ 6‘“(’% ngd\ﬁl

Phone: L/'/\f‘qu’ 57//




5/016G-0-6/87 TP ® L Total Phosphorus 6/29/87
3.

I.

I1.

(1.

DATA REQUIREMENTS

parameter: Detection Limit Precision Desired
~ (+3% or Conc,)

Total P 0.05 mg/1 Duplicate results must

agree to within 102
NOTE: These are minimum for concentrations
requirements. Report > 0.5 mg/i or within
actual detection limits 0.05 ma/1 for con-
used based on specified . centrations < (.5 mg/)

methodologies.

OC REQUIREMENTS = Do not use designated field blanks for QA audits

Audits Reguired , Frequency of Audits Limits* (% or Conc.)

at least 1 per group of
Matrix Spike* 10 or fewer samples 85% - 115¢

at least 1 per group of
Lab Duolicate 10 or fewer samples . .+ (10% or 0,05 mg/1)

at least 1 per group of
Lab Blank (Also serves as 10 or fewer samples <0,05 ma/1

a calibration blank),

Calibration verification 1 per group of 10 samples 90% - 110%

standard and end of sample set

1 set of EPA nutrient QC
reference samples conc, 344 1 per sample set 85% - 115%

*The matrix spike concentrations will be approximately 30% or larger of sample
concentrations, but spiked samples shall not exceed the working range of the

standard curve.

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples.

Contact SMO = -~ i. . T R A

laxse return this request to the Sample Management Office as soon as possible to expedite

2ssing of your request for special analytical services. Should you have any gquestions

* need any assistance, please call the Sample Management Office.



[

§/015 -0-7/87 ”‘l‘ bl | ’ﬂ(}\f) Total Kjeldahl Nitregen July 30, 1987

4.
5.
6.

7.

8.

S

Estimated date(s) of collection:

Estimated date(s) and method of shipment: 0(0//\4 bvﬁ Ow/ﬁfmghf " NuUrTes
. v a— v

Number of days analysis and data required after laboratory receipt of samples:

Laboratories shall renort results within 30 days after receipt of samples

Analytical protocol required {attach copy if other than a protocol currently used in
this program):
1) EPA Method 351.2 (Colorimetric, Block Digestor, AA II)
2) EPA Method 351.3 (Colorimetric, Titrimetric, or Potentiometric ) (NOTE: For Method
351.3 the micro-Kjeldahl technique {s not acceptable,) Samples will be preserved in the
field using H2S04 (1ml1/L) to pH<Z, samples will be stored at 4°C until analysis and
validation of results.

Special technical instruction (if outside protocol requirements, specify compound

names, CAS numbers, detection limits, etc.):
For all Methods: Analyze samples within 28

days after collection. Check the sample pH (wide range pH paper). If the pH>2, contact
CPMS, CRL for instructions. Use nicotinic acid for the control standard. Use an organic

nitrogen compound for the matrix spike. Use only the Methods specified in item /, Metnc
351.3 requires distillation separation, prior to all final ammonia measurements.
For Method 351.3: Use only the Colorimetric method for samples containing less than

1 mg N/1.
For Colorimetric Methods (351.2 and 351.3): Use at least five calibration standards

(including a zero concentration standard). Dilute and reanaiyze samples with concentra-
tions that exceed the highest calibration standard.

For the Potentiometric Method (351.3): Use at least four calibration standards. ODilute
and reanalyze samples with concentrations that exceed the highest calibration standard.

For the Titrimetric Method (351.3): Standardize the titrant each day. Include records
of indicator blank.,

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, et¢.). If not completed, format of results will be

left to program discretion.
_Identify the test procedure and options used. Provide bench

records and all records of calibration, analyses, and calculations for standards, samoles

blanks, any titration indicator blanks, duplicates, spikes, controls, etc. Include adb- .

sorbances, peak heights, responses, concentrations, etc, for each measurement. Include

digestion 109s snowing sampie volumes and dilutions for all samples. ldentify organic
nitrogen compound used for matrix spikes. Records must be legqible and sufficient to

recalculate all concentr-ations and QA audit results. Provide photocopies of ail 1nstru-
ment readouts (i.e. stripcharts, print-outs, etc). Report results as mg N/1, ldentify

the compound used for the matrix spike. .
EPA QC reference samples, or any other reference sample or initial calibration verifica-

tion, will be identified as to source, lot number, and sample number. Corresponding ‘tfu
or target values and associated 952 confidence limits for analysis results will be provi-

ded for all reference samples used.

10. Other (usé additional sheets or attach supplementary {nformation, as needed):

11, NKame of sampling/shipping contact: C 6*65{ QU(CN/{

Phone: 4’[4“‘/5?" N

TEN-|



5/0156-0-7/87 1‘“, t :

I.

11,

I11.

DATA REQUIREMENTS

Parameter:

TKN .
NOTE: These are
minimum reouirements.
Report the actual
detection 1imit used
based on allowable
methodologv options,

Detection Limit

0.1 mg NN

Total Xjeldahl Nitrogen July 30, 1987

Precision Desired
] (12 or conc.) I

Duplicate sample results
must agree within 0.1 mg/1
for concentrations <1 mg/}
and within 10% for concen-
trations > or = to 1 mg/}

QC REQUIREMENTS Do not use designated field blanks for QA audits.

Audits Required

Control standards (Nicotinic
Acid)

Matrix spike?

Lab duplicate

Lab blank

Calibration verification
Standard

1 set of EPA QT nutrient
reference samoles

conc, 3 and 4,

Frequency of Audits

one per set

Limits* (% or Conc.)

70 - 110% recovery

one per grouo of 10 or

B85 - 115% recovery

feter samples

L) -

and at
the end of the set

+ (10% or 0.1 mg K/1)

+ 0.1 mg N/

S0 - 110%

85 - 115%

one per set

*Matrix spike concentration will be greater than 30% of the sample concentration

but will not exceed the highest calibration standard,

prepared from an organic nitrogen compound.

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples.

Matrix spikes will be

Contact SMoO

- [ L e AR

L4

“ease return this request .to the Sample Management Office as soon as possible to expedite

- -ocessing of your request for special analytical services.
or need any assistance, please call the Sample Management Office.

Should you have any questions

A



5/013__-0-6/87 ~H3" ' ) Ammonia in Water 6/30/87

4,
5.
6.

7.

8.

9.

Estimated date(s) of colIection:'

Estimated date(s) and method of shipment: Daily by overnight carrier

Number of days analysis and data required after laboratory receipt of sampIes:E%>C>

Analytical protocol required (attach copy §f other than a protocol currently used in
this program): '

1) EPA Method 350.1 (Automated Phenate), or

2) EPA Method 350.3 (Potentiometric, lon Selective Electrode),

Samples will be stored at 4°  unti) analysis and validation of results. Samole

aliquots will be preserved in the field with sulfuric acid (1 m1/1 to pH < 2).

The working concentration rance of Method 350.1 Auto Analyzer should be 0.1 to 10 mg/]

NH3=N or lesser concentration.

Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):
Check sample pH (wide range oH paper). If pH >
contact Jay Thakkar, CPMS, CRL for instructions. ODilute and ferun samples witn peax
heights or concentrations higher than the highest standard. The holding time is not to
exceed 28 days from sampie collection. All solutions should be made with amonia-free water
For Mathod 350.,3 calibrate the electrometer with standards in order of fncre2sfng concen-
tration of ammonia. The pH of the solution after the addition of NAQH must be adove ll.
Use only the method(s) specified above. Standard curve for Method 350.1 must include at
Teast 5 standards (one of which 1s zero concentration), Standard curve for Metnod J3s0.3
must include at least 4 standards between 0.1 and 10.0 mg/1 NH3-N, All standa~ds, blanks,
dilution water, and diluted samples must be acidified with 1 ml/1 HZ2S04.

Analytical results required (if known, specify format for data sheets, QA/GC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be

left to program discretion: .
The test procedure used will be clearly jdentified. Bench

records tabulating the order. of calibration standards, 1ao blanks, sampies, lab control
standards, spikes, duplicate, etc. with resulting peak heights, millivolts, or concentratior
readouts, will be provided along with copies of worksheets used to calculate ammonia re=
sults. If Method 350.3 is used, the standard curve should be provided. A photocoov of the
Jnstrument readout j.e. Strip charts, printer tapes, etc. must be included, ATl records
analyses and calculation must be legible and sufficient to recalculate all concentrations.
Results are to be in mg/-N per liter, .

EPA OC reference samples, or any other reference sample or initial calibration verification,
will be identified as to source, 1ot number, and sample numder, Corresponding "true” or
target values and assdciated 95%.confidence limits for analysis results will be provided
for all reference samples used.

10. Other (use additional sheets or 3ttach supplementary fnformation, as needed):
y fMeso L

11.

hok (£ Hlhaho wegdod, repaX uwbich cunplea) Lt
 Greg Qucched

Name of sampling/shipping contacs::

Phone: 41’%' ysg- Wl




§/0136-0-6/87 ~ -z . Analysis of ammonia
-3- June 30, 1987
1. DATA REQUIREMENTS

Parameter: " " Detection Limit Precision Desired
' {#2 or Conc.]

Ammonia . 0.1 mg/l-N Duplicate results must
agree to within (0%
NOTE: These are minimum ' for concentrations
requirements, Report > Img/1 or to within
actual detection limits S T.1mg/1 for concen-
usea based on specified trations <i mg/l
methodologies, . ' Results will be re-

ported to the near-
est 0.05 mg/) and to -
2 significant figures
for concentrations
exceeding l/mg/l-N,

GENERAL STATEMENT
I11. OC REQOUIREMENTS = Do not use designated field blanks for QA Audits.

a) For Method 350.1

Audits Reouired Frequency of Audits Limits* (% or Conc.)
at least 1 per group of
Matrix Spike* 10 or fewer samples 85% - 115%
at least 1 per group of
Lab Duplicate 10 or fewer samoles + 10% or 0.1 mg/l
at least 1 per group of
Lab Blank 10 or fewer samples 0.1 mg/1
Calibration verification 1 per group of 10 samples 90% - 110%
1 set of EPA OC Nutrient
reference samples. Conc. 1 per sample set 85% - 115%
182

b} For Method 350.3

at least 1 per group of

Lab Duplicate 10 or fewer samples 10% or 0.1 mc/)
at least 1 per group of

Lab Blank 10 or fewer-samples < 0.1 mg/1

Calibration verification 1 per 10 samples and

standard end of set 90% - 110%

1 set of EPA QC Nutrient

reference samples. Conc.
1 &2 1 per sample set 85% - 115%

*Matrix spike concentrations will be greater than 30% of sample concentrations, but spiked
samples should not exceed working concentration range of standard curve.

IIT. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples - Contact f;EV)CD" - ) - -

- e e e e =

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



I i "“':im':'ea'daﬁ(;) of colleczion:
ed date(s) and method of shipment: . c(adq by ovVernyht™ Cousje
b

6.

/e

8.

9.

*A

11

+ Name of sampling/shipping contact: z

v
Number of days analysis and data required after laboratory receipt of samples:

30

Analytical protocol required (attach copy if other than a protocol currently used in
this program):
1) EPA Method 353.1 (colorimetric, automated hydrazine reduction).
2) EPA Method 353.2 (colorimetric, automated cadmium reduction).
3) EPA Method 353.3 (colorimetric, manual cadmium reduction).
For all methods: .
Samples will be stored at 4°C until analysis and validation of results. Samoles will
be preserved 1n the field with sulfuric acid (1 mi/l) to pH<Z. The analytical working
range shall not exceed 0.1 to 10.0-mg/1 N, )

For Methods 353.2 or 353.3: If more than one reduction column is used separate
calibrations, QA audits, and records are required for each column. The column used
must be jdentified for each analytical result.

Special technical instruction (if outside protocol requirements, specify compound

names, CAS numbers, detection limits, etc.):
Analyze the samples within 28 days after

collection, Check the sample pH (wide range pH paper is acceptadle)., If the pH>2

contact CPMS, CRL for instructions., Use only the methods specified in item 7, Obtain
approvai of CPMS, CRL before using any other method.

For Methods 353,2 and 353.3: After checking the pH it is recommended that the laboratory
check for residual cnlorine (0r 0xidizing reagents) and sulfide using test Strips such as
starch jodide and lead acetate papers, Contact CPMS, CRL if these interferences are
present; however, tne laboratory must remove these interferences prior to analysis.

The laboratory must also minimize interferences due to metals in order to prolong column
1ife, (See Section /.1.2 of method 353.3) It 1s suggested that the laboratory may dilute
samples up to ten-fold prio~ to analysis (Section 7.4 of Method 353.3) provided that the

final analytical worxing range does not exceec 0.1 to 10.0 mg/i N.

For all methods: Neutralize samples to oH 5-9 (or to phenolohthalein color end~-point)
prior to analysis. Dilute and reanalize the neutralized samples if the concentrations
exceed that of the highest standard., Use at least five calibration standards (including
a 2ero standard ). Prepare tne lab blank using 1 mi of HpS04/1. Neutralize and analyze

it 1ike a sample.

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). 1f not completed, format of results will be
left to program discretion:

The test procedure used must be clearly fdentified. Bench
records tabulating the order of calibration standards, lab control standards, lab blanks,
samples, spikes, duplicates, etc., with resulting absorbances or concentration readouts
will be provided. Worksheats used to calculate results will be included. Any sample
treatment to remove interferences will be documented. The laboratory shall submit photo-
copies of the instrument readout (strip-cnarts, printer tapes, etc.) All records of
analysis and calculations must be legible and sufficient to recalculate al) concentrations.
Results are to be reported as mg N/1l. ]
EPA QC reference samples, or any other reference sample or fnitial calibration verification
will be identified as to source, lot number, and sample number, Corresponding 'truef or
target values and associated 95% confidence 1imits for analysis results will be provided

for all reference samples used. - ) .
Other (use additional sheets or attach supplementary. information, as needed):

(lpet whidh (gt ([ gom., adgiined prefraldA

3
. z e . G(eq Qu\ec)vzj

Phone: 4/5/ ‘f‘,\—rob f?//

N&+NOz-1



5/0146-U-0/5/

NOLTIVVE &
1. DATA REQUIREMENTS

Detection Limit

Parameter:

Nitrate + Nitrite

Note: These are minimum
requirements. Report actual
detection iimits used based
on allowable methodology
options.,

Analysis of Nitrate 6/25/87

Precision Desired

(% or Conc.)

Duplicate results must

0,10 mg/l as N

be within 10% for con-
centrations >Img/l

or within 0.1 mg/1 for
concentrations < 1lmg/l

Results will be reported
to the nearest 0.1 mg/1

for conc. tess than 1.0
mg/1 and to 2 significant

figures for conc, exceed-
ing 1 mg/1-N.

1. QC REQUIREMENTS - Do not use any designated field blanks for QA audits,

Audits Recuired

Matrix Spike*

Lab Duplicate -

Lab BTank (Iml/1 H2S04)

Calibration verification
standard

Calibration blank

1 set of EPA Nutrient QC
reference samples-conc,
1 and 2,0r EPA F/NU3

0C sample, WS series
Conc, 1 and ¢

Frequency of Audits Limits* (% or Conc,)

1 per group of 10 or 85% - 115%

fewer samples

1 per group of 10 or (102 - or 0.1 0 mg/i)

fewer samples

¢ per sample set <0.l mg/l

1 per group * 90% - 110%

of 10 or fewer samples and
at end of run

1 per group of 10 < 0.1 mg/l
samples or less
1 per sample set

85% - 1153

*Matrix spike concentrations will be 30% or larger, of sample concentrations,
but spiked samples should not exceed working concentration range of standard

curve.

1II. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples. Contact SMO = I

-~ v —

2lease return this request to the Sample Management Office as soon as possible to expedite
yocessing of your request for special analytical services. Should you have any questions
o~ need any assistance, please call the Sample Management Office,

NOL+ NOy — 2~



b

5/018__-0-6/87 COD (Hi- and Lo-Tevels)
' -2- 6-26-87

7.

8.

Estimated date(s) of collection: -°

Estimated date(s) and methoed of shipment:

da/'/q Ly aff/m(i“i“ Courier
v v

Number of days analysis and data required after laboratory receipt of samples:

30

Analytical protocol required (attach c0py {f other than a protocol currently used in
this program):

EPA Method 410.1 (T1trimet'ic Mid-level) for CO0 > 50 mg/1.
EPA Method 410.2 (Titrimetric, Low-level) for COD < 50 mg/l.
Use Section 7.1 of Method 410,3 if chloride concentration exceeds 2000 me/) in a sample,

If titration dlank is necessary for each different amount of mercuric sulfate used for
inhibition of chlocide interference, SAS Packing Lists will note the samoles requiring

assessment of cnloride interferences. Measurement of chloride will be done using any
method of "Standard Methods",16th ed., or “EPA Mathods for Chemical Analysis of Water and

Wastes", 1983 ed., whenever possible chioride interference 1s noted,
Samples will be preserved with 1 ml of HoSOa to pH less than 2 and kept at 4°C until

sample analysis and validation of results are completed. Holding time is not to exceed 2
davs from date of samole collection.

Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

-

1. Check sample pH (wide range pH paper). If pH>2, contact CPMS, CRL for further
instructions.

2. Use a) 50 ml sample aliquots for potn methods, b) 0.250 N KpCrp0Q7 reageat and 0.25 X
ferrous ammonfum sulfate titrant for Method 410.1, and ¢) 0.0250 N K-Cro0y reagent

and 0,025 N ferrous ammonium sulfate titrant for Method 410.2.
3. Dilute and reanalvze (bv Method 410.1) any samples with COO values > 800 mg/1 or ti-

trant volumes < 5.0 ml. ~ Reanalyze samples (by Method 410.1) 1f 1ni1tial sampie values
are > 50 ma/) COD bv Method 410.2. Reanalyze samples (bv Method 410.,2) if initial

sample values are < 50 mg/) COD by Method 410.1.
4, Any sample aliquots < 50 mls will be diluted to 50 mls so that the COD reaction mix- ~

ture will be 30% H2S04/ 30% water by volume.
5. Titration blanks will be determined, at least in duplicate each day of analvsis and

will not differ more than + 0.1 ml titrant for Method 410.1 and + 1.0 mi titrant for
Method 410.2.

6. Separate sets of QA Audits will be performed for each method, if both methods are

used.
7. Use potassium hydrogen phthalate as a matrix spike compound. Use 20 mg/] matrix spik:

concentration for Method 410.2.

8. Samples will be refluxed for at least 2 hours.,
9. Homogenize samole aliguots, as necessary, to obtain sample aliquots of representative

suspended soligs.
10. Use only the method spec1f1ed.
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5/018G-0-6/37 €00 (Hi- 6-26-87
1. DATA Rsoumsnmsw z—
Parameter: Detection Limit Precision Desired
. (% or Conc.)
C0D (Method 410.1) 50 mg/1 Method 410,1: Differences in
sampie duplicates are to be
C00 (Method 410.2) 5 ma/1 <or=to0.2m titrant or
£ 8 mg/l for concentrations
< 80 mc/1 and < 10% for COD
concentrations exceeding
NOTE: These are minimum 80 mg/1,
requirements. Report Method 410.,2: Differences in ~—-
actual detection limits sample duplicate results are t
used based on specified be < 1,0 ml titrant or < 4 mg/
methodologies. for concentrations less than
40 mg/] and are to be < 5 mg/l
for concentrations between 40
80 mg/1.
I1. QC REQUIREMENTS
A" 4
Audits Required Frequency of Audits Limits* (% or Conc.)
Matrix soike (KHP) at least 1 per group of
Method 410.1% 10 or fewer samples 85 - 115% Recovery (410.1)
Method 410.2(Use 20 mg/1 spike) 75 - 125% Recovery (410,2)
Diff < ( 8 mg/1 or 10%)
Lab duplicate * * . (410.1)
" v Diff < (4 mg/T - 5 mg/1)
(410.2)
Titration blank (used for at least 2 per sample Diff in titrant volumes shall
calculation of results) set for each method used not exceed 0,1 ml for 410,1
" Tand 1.0 ml for 410.2
1 set of EPA.QC Demand 1 per sample set for 90 - 110% Recovery or < 8 mg/]
Reference samples = . eacn method used error for 410.1 and < 5 mg/)
2 concentration levels error for 410.2 in aliquot - =
tested -
- Matrix spike will be greater than 30% of the sample concentration, but spiked sample
shall not exceed 800 mg/1 for Method 410.1.
I11. ACTION REQUIRED IF LIMITS ARE EXCEEDEN:

Take corrective action and reanalyze samoles.

Contact SMO - -

:ase return this request to the Sample Management Office as soon as possible to expedite

processing of your request for special analytical services,

Should you have any questions
or need any assistance, please call the Sample Management Office.
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12, Data Requirements

Precision Desired
Parameter Detection Limit (2% or Concentration)

"[Q Qfggn{;‘ Carbon 0-10 * /s . mzfoL T20/ on lak
_Q_QM,L OCJ\)eVCA I‘F ‘j ”a“a ‘s

_Swaller
13. QC Regquirements -
Limits
Audits Required Frequency of Audits (Percent or Concentration)
red blank, Lin 1O, maxsf 2 0.1/
gurq{i(aﬁ. | in \SLmax_%_j_-_ 420/ rpd or
: , ’ A L o.27/ at C&‘\_C!\MM

- % 0.1/ ~0.3

Dosihve oo | 1 m 10 maxof 2 RT-15).
"Clab determines) i
\nSMurmen g fibvation i 10 70 =110 /. regveny o
checks + blanks oq chett

14. Action Required if Limits are Exceeded 0.1k 'f'vt:.l C@v’bmz‘:’;a.;
_Take coltrehwe G chom (EanaleLqm ovhine sampl Wilf
Samnplpn  Contack SO

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you have any
questions or need any assistance, please contact your Regional representative at the

Sampie Management Office.

r.7
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ATTACHMENT i

. Determination of organic carbon(%) in soil, using sub-aliquots of
air-dried soil, passed through a 10C mesh to 140 mesh screen. All of the
sub-aliquot must pass the screen. Applicable organic carbon concentration
range of interest is 0.1% to 2% (or larger) in soil, (dry weight basis).
Laboratory may report lower concentration values.

Test procedures used for determining soil shall be theMry combustion —
(resistence furnace), 2) Dry combustion (induction furnace), 3) Dry combusiton
(autometed methods), or 4) Wet combustion (combustion train) methods of
analysis specified by Table 29~1 of *Methods of Soil Analyses,"” Part 2 -
Chemical and Microbiological properties, 2nd ed., 1982, American Society of
Agronomy, and Soil Science Society of America, Madison, Wisconsin. Copies
of this copyrighted material are not being provided, because no laboratory
doing organic carbon analysis of soil should be without it.

Any automated dry combustion test procedure used must provide results N
consistent with the other 3 methodologies and must be consistent with the
requirements of Chapter 29, Sections 29-1, 29~2, and 29-3, “Methods of Soil
Aralysis" (MSA) Part 11, 2nd ed., as appropriate. Soils can be calcerous
or noncalcerous soils, with varying amounts of organic carbon. Soils
determined .may be subsurface as well as surface soils. If peat or muck
soils are ever encountered, the laboratory will provide with the case
narrative, limitations of any sample results and any solutions to problems
encountered. This is also true for any other problem sample types encountered.

The laboratory, providing organic carbon analysis data, will provide
information with the case narrative concerning methodology, instrumentation,
and specific QA practices used for the set of soils tested. Regquested in-
formation is detailed in items #8, and #9 of this SAS.
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ATTACHMENT 7
Analytical Methods - Organic Carbon in Soil

Sample Preparation: Representative sub-aliquot of air-dried soil
(see % solids SAS) screened through 100 or 140 mesh as appropriate.

A1l of the sub-aliquot must pass this screen.

Test for Presence of Inorganic Carbon, MSA, Part II, Section 29-3.3.1.
Place finely ground soil on a spot plate, and moisten with a few drops
of water. Add 4 N HCl dropwise to the wetted sample and observe any
effervescence. Allow sufficient time for dolomite to react (-5 min).
If inorganic carbon is absent proceed with Total Carbon in items #7¢,
or 7d below. If inorganic carbon is present, or the test is not
definitive, proceed with tiems #7e, g #7f prior to Total Carbon -
measurements of Item #7¢ or #7d.

Tota) Carbon (Dry Combustion), MSA, Part II, Section 29-2.2.2. Use
this as a guide for instrumental specifications. Instrument must test
solid sample directly. Illustrative examples of this methodology are:

1) Total Carbon (Dry Combustion - Medium Temperature Resistance
Furnace), MSA, Part II, Section 29-2.2.3.

2) Total Carbon (Dry Combusiton - High»Teﬁperature Induction
Furnace), MSA, Part II, Section 29-2.2.4.

3) Total Carbon (Dry Combusiton - Other Instrumental Methods), MSA,
Part II, Section 29-2.2.5. Any other instrumentation such as
this must be justified and provide results as precise and
accurate as the results from Sections 29-2.2.3, and 29-2.2.4.

Total Carbon (Wet Digestion), MSA, part II, Section 29-2.3.2 Soil digested
in 60:40 mixture of sulfuric acid and phosphoric acid (containing KaCr07).

€02 evolved is absorbed and weighed, or absorbed in standard base and
titrated.

1) Specific examples are found in MSA, Part Il, Figure 29-2,
Figure 29-3, and Section 29-2.3.3.

Pretreatment prior to Dry Combustion, MSA, Part 1I, Section 29-3.3.3.
Inorganic carbon is removed by treating sample in a combustion boat,
with 5% sulfurous acid (H2503). After several hours, remove the
excess H2S03 by leaving overnight in an evacuated dessicator. Read

citation for further details.

Pretreatment prior to Wet Digestion, MSA, Part II, Seciton 29-3.3.2.
Inorganic carbon is removed by sulfuric acid - ferrous sulfate reagent

in apparatus used for total carbon (Wet Digestion) prior to Total
Carbon measurement. See citation for further details.

- {(cont. next page) -
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ATTACHMENT 7 ( Cont.)

Use only the methods specified above or obtain approval of CPMS,

.CRL prior to use of other method. Test procedure description, and

description of specific measurement principles including equivalency
to each of the 10 items of Figure 29-1 of MSA, part Il and sample
pretreatmenst of Section 29-3, MSA, Part II.

Laboratory performing Total Carbon determinations must use and have
a recognized procedure for removal of any inorganic carbon in sample.
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ATTACHMENT 8

A variety of apparatus, instrumentation, sample preparation systems
It is the responsibility of the laboratory to

and read-outs can be used.
provide appropriate QC audits and QC data with each set of samples tested.

If instrumentation requires caiibratfon,;proiide calibration curve,
Provide

including zero concentration standard and preparation blanks.
positive control (a test sample prepared independently from calibration
This should be done

standards) that provides a measure of accuracy of system.
for all systems including grarmetric read-outs.
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ATTACHMENT 9
Analytical Results Required

As part of Case Narrative, attach description of test procedure and
instrumentation used for measurement of Total C and removal of any Inorganic
C. Test procdure description must include sufficient information that the
nature of specific analytical result deliverables can be determined including
QC audits. In Case Narrative, discuss any problem type samples (including
peat or muck soils), limitations on any sample results, and soultion taken to )
resolve any problems. A sample preparation log will be provided, as appropriate.

Bench record tabulating any order of any sample weights and tare weights
of absorbed COp, instrument calibrations, blanks, QA audits, etc., must be
provided along with copies of any worksheets used to calculate results. In-
clude copies of any instrument readouts. A1l must be legible. Report results
as % organic Carbon on a dry weight basis (103-105°).
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ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7.

Section S.

Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this
SAS request.

All original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section 6, above.
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Specific gravity, T/20 C = X x specific gravity, TJ/7T,
where;

K = 3 pumber found by dividing the relative density of
water at temperature 7, by the relative density of water
at 20°C. Values for a range of temperatures are given
in Table 1.

9.3 When it is desired 10 report the specific gravity value
based on water at 4°C, such 3 specific gravity value may be
calculated by muhiplying the specific gravity value at tem-
;;_emun 7, by the relative density of water at temperature

’9.4 When any portion of the original ‘sample of soil is
eliminated in the preparation of the test ample, the portion
on which the test has been made shall be reported.

10. Precisioe and Bias

10.1 Criteria for judging the acoeptability of specific gravity
test results obtained by this test method on material passing

Ololedh- 2%+

the No. 4 (4.75-mm) sieve are given as follows (Note 8):

Maserial and Type Jodes

Devauon? ks (pevoent of
[ = )4
Singleoperaior precusion:
Cobesive 1ol 0.021 0.06
Noscohes ve g0 ’ .
Cobesive woils 0.0%6 .16
yve soils 4 .

4 These sumbery represest, fespecuvel). the (1S) and (D2S) hmits as duecrided
8 Pracuce C 470,

4 Criveria kor smigning mandard devianoe values for aon-cobesive sails are s
evailabic & the prement tme.

NOTE $--~The figures given in Columa 2 are the sandard deviations

.+ Acepable |
Sundard Range of Two Ra

that have bees found 10 be sppropriate for the materials descrided i

Columas 1. The figures given in Colums 3 are the himits that should acy

be exceeded by the difference betwees e resuls of two propery

conduciad tests.

The Americen Sccaty for Testing and Materisls takss no postion respectrg the vaiicly o any parert rig'ts ssserted in cornecton
wih oy hem mertored N i RaOwd. Users of the stenderd arv Axpreesly Kveed thil determnaton of he vesoly of any such
parert rims, s Dhe riak of infringerment of BUCH NGNES. 8 SrEXely Ui Swn resprRiEty.

This ganowrd b atyect 1 revision N ity tme by the reaporslbis fechnical commiiee &t must be reveeed every ive yeers and
1 nct revsed, attfsae reaCsroved o stiarpem. YOu cormymers are svEed altwr Ky reveon o this stencard o 1oy saSRone 2anoerds
N shaad e dressed to ASTM Heaoquerters. Your commeres will recene corvhd corsGersiin & & meeung of the rescore.tie
echrca/ commitee, wich you mey antend. I you leel et your DOMIMErEs Aeve Aot rcerved § it Ieenng you ShCLR! mexe yout
viows known 10 the ASTM Commites on Stancercs, 1918 Asce .. Phileceiphia. PA 19103
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U.S. ENYIRONMENTAL PROTECTION AGENCY

CLP Sample Management Office SAS Number
P.O. Box 818 - Alexandria, Virginia 22313
Phone: 703/557-2490 - FTS/557-2490
SPECIAL ANALYTICAL SERVICES
Client Request
X Regional Transmittal Telephone Request :

A. EPA Region/Client: — "V
B. RSCC Representative: Jci/) /9015

C. Telephone Number: _ (312) 353-2720

D. Date of Request:
E. Site Name: H/mw DUM " Elbhet+ IAcZ/bnd

Please provide below description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in a delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

I. General description of analytical service requested: _erm jg Doy © +
(/D in Soil v qim daed Sanple
Scxeened “ﬂlrowah A 100 & 190 wesh sleve .

Agalitalle cﬁcmmgms 01-20Y _see Ata chmen T |

2.  Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium or high concentration);

23 low leved Swoi] Sar_n_ges

3.  Purpose of analysis (specify whether Superfund (enforcement or remedial action),
RCRA, NPDES, etc.):

Suoerfund Yemedial _Inve Sbga'b'oﬂ




5.

3.

6.

s

9.

lo.

11

TOCL -2~

Estimated date(s) of collection: Aﬁé ot | CLCUr

Estimated date(s) and method of shipment: _ N @ LSHI'DWA t ot end
0f pw)e ¢t %L (L/Qm\'ydht carriec

Number of days analysis and data required after laboratory receipt of samples: ™~
30 .

Analytical protocol required (attach copy if other than a protocol currently used in
this program): _—

See. A‘HTL(J/\MK A

-

Special technical instructions (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

See Attaclhment &

Analytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.) If not completed, format of results
will be left to program discretion. '

See  Atbkidwnat 9

Other (use additional sheets or attach supplementary information, as needed):

Name of sampling/shipping contact: N . G/Cj Quc’dse !
Phone: ©14) 4S5 - X 72]I =
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where:

D = diameter of parucle, mm,

n = coefficient of viscosity of the suspending medium (in
this case water) in poises (vanies with changes in
temperature of the suspending medium),

L = distance from the surface of the suspension o the
Jevel at which the density of the suspension is being
measured, cm. (For a given hydrometer and sedimen-
tation cylinder, values vary according to the hydrom-
eter readings. This disuance is koown as effective
depth (Table 2)),

T = interval of time from beginning of sedimentation to
the uaking of the reading. min,

G = gpecific gravity of soil particles, and

G, = sgpecific gravity (relative density) of suspending me-
dium (value may be used as 1.000 for all pracucal

.PW'POSCS)-

NoTre 14—Since Stokes” law consders the werminal velocty of a
single spbere falling in an infiniry of liquid, the szes caloulsted represent
the diameter of spherss that would All at the mme rawe as the soil
purticles.

15.2 For convenience in calculations the above equation
may be written as follows:

D= XJL/T

where:

K = consuant depending on the temperature of the suspen-
sion and the specific gravity of the soil particles. Values
of K for a range of temperatures and specific gravities
are given in Table 3. The value of X does not change for
8 series of readings constituting a test, while values of L
and 7 do vany.

15.3 Values of D may be computed with sufficient accu-.
racy, using an ordinary 10-in. slide rule.

NOTE 15—=The value of L is divided by T using the A- and Bacales,
the square root being indicated o8 the Doscale. Without ascertaining the
value of the square root it may be muhiplied by K, using either the C-or
Clacale.

16. Sieve Analysis Vslues for Portion Finer than No. 10
(2.00-mm) Sieve

16.1 Calculation of percentages passing the various sieves
used in sieving the portion of the sample from the hydrom-
eter test involves several steps. The first step is to calculate
the mass of the [raction that would have been retained on the
No. 10 sieve had it not been removed. This mass is equal to
the total percentage retained on the No. 10 sieve (100 minus
total percentage passing) imes the mass of the total sample
represented by the mass of soil used (as calculated in 14.2),
and the result divided by 100.

16.2 Calculate next the total mass passing the No. 200
sieve. Add together the fractional masses retained oo all the
sieves, including the No. 10 sieve, and sudbtract this sum from
the mass of the total sample (as calculated in 14.2).

16.3 Calculate next the total masses passing each of the
other sieves, in a manner similar 1o that given in 12.2.

16.4 Calculate last the total percentages passing by di-
viding the total mass passing (as calculaied in 16.3) by the
total mass of sample (as calculated in 14.2), and multiply the
result by 100,

92
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TARLE 2 Vahuee of Eftecttve Deoth Rased on
. Hydrometer and

Cyinder of Specified Sizes?

Hyaromewr 1814 Myromewr 1524
v v Efecove Actai  EVcrve Ae Shactve

Nygorew  Deoth, Woorww Dot Myaoomew  Dept,

Aestirg L.om Assorg L.om Asearg Lem
1000 1%3 0 113 31 12
1.001 1.0 1 101 2 1.4
1002 188 2 %0 k< 109
1003 185 ] 153 L 7] 107
1.004 182 4 154 » 0w.e
1008 18.0 S 188
1.008 "7 [} 153 % 04
1007 1“4 7 152 14 102
1.008 142 ] 15.0 » 10.1
1.00% 1739 ] s » - | J ]
1070 n? 10 W? 40 8?
100 134 1" us @ Y
012 191 12 143 42 [ X}
1013 129 12 142 Q9 82
1014 1726 " 1490 44 81
1.015 129 13 134 45 [ 3]
1018 121 18 137 48 [ 3
107 "s 7” 7S 47 s
101 1S5 1 133 48 84
109 13 1" 132 a9 | &)
1020 1.0 2 130 80 [ §]
18221 10.7 an 129 1 78
1522 108 2 127 8 T3
1.023 102 o] 128 83 74
1024 10.0 -2 124 L ) TA
1.028 R F- 122 LY 73
1006 ( 2] ] 120 86 71
1027 2 Fed 11 7 70
1028 [ £ o ] "7 88 ( 3 )
109 K] 3 s ) (V]
1.030 [ ¥ x 1.4 [ ] { &
1.031 [ B
1.082 3
1.033 7.6
1554 73
.38 10
108 (¥ ]
1097 { £
1.008 2
“ Yaiues Of efectve OEPth are CaIOASISG FOM T eQuUATON
L .L|’”u,‘~d‘)l
whare

L = sffectve depth, oM.
Ly = utarce worg te stem of the Pycromeur Yom e 100 Of B Duld © P8
Mk iy § hyromete readng. oM,
Ly = oversd gt of e Iyyomne b o,
Va = voume of hyoromete bud. o, and
A » goer-sxnond sres of sedmentatan cylraw, om?
Vaas used » callatng Tw varss n Tadie 2 are & folows:
For doth hyarometers, 1514 ang 152
Ly »W0em
V. ."n“’
A sTaor
For rometsr 151%
Ly « 105 om kr s reading of 1.000
® 2.3 an for s readng of 1.00%
For hyoromewr 1524
Ly = 10.5 on for 3 rexing of § g
® 23 om kr ¢ reaxding of 50 gATe

" e m——— > —— - — o

!

17. Graph
17,1 When the hydrometer analysis is performed. a grapt

i
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TABLE 3 Values of K for Use in Equation for Computing Diamerter of Pasticie In Mydrometer Analysis
< 248 250 258 290 288 2.70 2rs 20 288
" 0.01810 0.0150% 0.01481 0.04s? 0.01435 0.0414 00134 1.7 PY T
v 0.01511 001486 0.01482 e 001417 0.0130¢ o137 0.0035¢ o0
1 0.01452 0.01487 0.01443 e.01421 0.0139% 0.01378 0.012%59 0.013% 0o
19 0.0147¢ 0.01445 0.01428 00143 ao13e2 0.01281 001342 (X1~ 0.01308
o 0.01456 0.01431 001408 0.01306 0.01385 001344 ooxs e.0nx? 0.01289
7 0.014% e.01414 0.013%1 0.013%0 001348 001328 eo1xm (TP o
2 0.00421 0.01297 0.0137¢ Y Y o013 0.01312 001294 ans 001208
Fe) 0.01404 0.01381 0.01358 001337 ann? 001297 oz 0.012¢1 emau
2 0.01382 0.01¢5 0.01342 a1 0.01301 0.01282 0.01284 001248 Nz
25 001372 0.9 001327 801306 0.01208 o027 0.01248 enx oS
2¢ 0.01357 0.0134 00312 2.m291 o022 0.01253 oS Y. Fal e
o 0.01342 0.01319 0.01297 ey 00228 001z 0.0mz 01204 s.0t188
2 o.mazr 0.01.304 001283 001204 a01244 0.01255 0.01208 ot o.oNTs
P 0.01312 0.012%0 00m2e 001249 0012% em22 .01 sonmn ook
2 0.0125¢ 0.01276 e.012¢8 0028 o217 0019 oo 001188 001149

of the test results shall be made, plotting the diameters of e
particles on a Jogarithmic scale as the abscissa and the
percentages smaller than the corresponding diameters to an
arithmetic scale as the ordinate. When the hydrometer
analysis is pot made on a portion of the soil, the preparation
of the graph is optional, since values may be secured directly
from tabulated data.

18. Report

18.1 The repont shall include the following:

18.1.1 Maximum size of particies.

18.1.2 Percentage passing (or retained on) each sieve,
which may be tabulated or presented by plotting on & graph
(Note 16),

18.1.3 Description of sand and grave! particles:

18.1.3.1 Shape—rounded or angular.

18.1.3.2 Hardoess—hard and durable, soft, or weathered
and friable,

18.1.4 Specific gravity, if unusually high or low,

18.1.5 Any difficulty in dispersing the fraction passing the
No. 10 (2.00-mm) sieve, indicating any cbange in type and
amount of dispersing agent, and

18.1.6 The dispersion device used and the length of the
dispersion period.

Nott 16—This tabulation of grapb represents the gradation of the
mmple tested. If particies larger than thowe contained ia the saraple were
removed before testing. the report shall o sate giving the amount and
DLUDUM KL,

18.2 For matenials tested for compliance with definite
specifications, the fractons called for in such specifications
shall be reported. The fractions smaller than the No. 10 seve
shall be read from the grapb.

18.3 For materials for which compliance with definite
specifications is not indicated and when the soil is composed

almost entirely of particles passing the No. 4 (4.75-mm)
sicve, the results read from the graph may be reported as
follows:

(7) Gravel pamsing 3-in and retzined co No. dmee ™ .. ......... S
(2) Sand, paming No. 4 meve and retainei ca No. 200 seve  ...........
(8) Coarm mod, paming No. ¢ seve and rxined 08 ...........
No. |0 seve
») Hdun&mmwmutﬁuu ........... %
(c)Fne-ad.mNo Opevesnd eadad 08 NO. .....en.... 3
seve
(J) ShEe 0074w0000SmE 000 ieeeeeess 3
(¢) Cay sre snaler thas 0.005m2e . ......... L
CoDoxdt. spaler than 0008 B L...eieeens 3

18.4 For materials for which compliance with definite
specifications is pot indicated and when the soil coptains
material retained on the No. 4 sieve sufficient to require a
sieve analysis on that portion, the results may be reponied as
follows (Note 17):

SIEVE ANALYSIS

Sieve S
Ma. L eiesesseses
IW-in.
-
Win.
Wi, fiieeesressenes
No. 4 (4.7%-am)
No. 10 (2.00-mm)
No. 40 (425u)
No. 200 (75um)

...............
...............
...............

...............

HYDROMETER ANALYSIS

0.0% an
0.003 mm
0.00} mm

Notz 17—No. 8 (2.36mm) 20d No. 50 (300-um) sieves may be
substituted for No. 10 a8d No. 40 seves.

...............

..............

A\
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Standard Test Method for
Specific Gravity of Soils’
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This mandard is imued under the fxad designstion D §54: the sumber immediaiely following the demgnivon mdicates the year of
ongnal adopiion or. 1n the caae of revimon. the yesr of last revision. A sumber ta parenthemes incheates the year of lam reapproval. A
supercnpt epulon (¢) indiaaia an eitonal change sace the lant revisoa or reagproval.

1. Scope

1.} This test method covers determination of the specific
gravity of soils by means of 2 pycoometer. When the soil is
composed of particles larger than the No. 4 (4.75-mm) sieve,
the method outlined in Test Method C 127 shall be followed.
When the soil is composed of particles both larger and smaller
than the No. 4 sieve, the sample shall be separated on the
No. 4 sieve and the appropriate test method used on each
portion. The specific gravity value for the soil shall be the
weighted average of the two values (Note 1). When the specific
gravity value is 10 be used in calculations in connection with
the hydrometer portion of Method D 422, it is intended that
the specific gravity test be made on that portion of the soil
which passes the No. 10 (2.00-mm) sieve.

NOTE 1—The weighted average spesific graviny should be alculated
using the following equation:

!

e R

’wG: 'm:

where:

G,, = weighted average specific gravity of soils composed of
particles larger and smaller than the No. 4 (4.75-mm)
sieve,

R, = percent of soil particles retained on the No. 4 sieve,

P, = percent of soil particies passing the No. 4 sieve,

G, = apparent specific gravity of soil particles retained on
the No. 4 sieve as determined by Test Method C 127,
and

G: = specific gravity of soil particles passing the No. 4 sieve
as determined by this test method.

1.2 The values stated in acceplable metric units are to be
regarded as the standard.

1.3 This standard may involve hozardous materials, oper-
ations, and equipment. This standard does not purpont 1o
address all of the safety problems associated with its use. It is
the responsibility of whoever uses this standard to consult and
es1ablish appropriate safery and health practices and deter-
mine the applicability of regulatory limitations prior to use.

¢ This 1est method is under the juriadicuion of ASTM Comminee D18 oe Soil
and Rock and i the diret responubility of Subcommunee DI8.0 oo Texture,
Pasioty, and Denuty Characiensucs of Sols

Current edition approved Nov. 28, 1983, Aublished Januany 1934, Originally
mued a3 D 854 « 43 Laa previous edivon D 834 - 55 {1979).

2. Referenced Documents

2.1 ASTM Standards:

C 127 Test Method for Specific Gravity and Absorption of
Coarse Aggregate’ )

C 670 Practice for Preparing Precision Statements for Test
Methods for Construction Materials®

D 422 Method for Panticle-Size Analysis of Soils?

E 12 Definitions of Terms Relating to Density and Specific
Gravity of Solids, Liquids, and Gases*

3. Definidon

3.) specific gravisy—tbe ratio of the mass of a unit volume
of a material at a suated 1emperature 1o the mass in air of the
same volume of gas-free distilled water at a stated temperature
(per Definitions E 12).

4. Significance and Use

4.1 The specific gravity of a soil is used in almon every
equation expressing the phase relationship of air, water, and
solids in a given volume of matenial.

4.2 The term “solid panticles.” as used in geotechnical
engineering. is typically assumed to mean naturally ocourring
mineral parucles that are not very soluble in water. Therefore,
the specific gravity of matenials containing extraneous matter
(such as cement, lime, etc.), water-soluble matter (such as
sodium chioride), and soils containing martter with 3 specific
gravity of less than one, typically require special treatment or
a qualified definition of specific gravity.

S, Apparatus

5.1 Pycnomerer—Either a volumetric flask having a capac.
ity of at least 100 mL or a stoppered botue having a capacity
of at least 50 mL (Note 2). The stopper shall be of the same
matenial as the bottle, and of such size and shape that it can
be easily inserted 10 a fixed depth in the neck of the bottie.
and shall have a small hole through its center 10 permit the
emission of air and surplus water.

NOTT 2-=The use of either the volumetric flask or the stoppered bortle
is & maner of individual preference, but ia peneral. the flask should be
used when 2 larper sampile than cas be used in the noppered bocte 3
seeded due 10 roaAximUD grain size of the sample.

? gnnwa! Book of ASTM Sandards, Vel 04 02.
S Annual Book of 4STM Siandards, Yol 04.03
® Annus! Book of ASTM Standards. Vol 15.04
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§.2 Balance—Either a balance sensitive 10 0.01 g for use
with the volumetric flask. or 3 balance sensitive to 0.00] g
for use with the stoppered bottle.

6. Calibratios of Pycoometer

6.1 The pycnometer shall be cleaned, dried, weighed., and
the weight recorded. The pycnometer shall be filled with
distlled water (Note 3) essentially at room temperature. The
weight of the pycnometer and water, B, shall be determined
and recorded. A thermometer shall be inserted in the water
and its temperature T, determined to the pearest whole de-
pee.

NoTE 3—Kerosine is 8 betier wetting agent thas water for most soils
#5d may be used in place of distilled water for oven-dried sampies.

6.2 From the weight K, determined at the observed tem-
perature 7, a table of values of weights B/, shall be prepared
for a series of temperatures that are likely to prevail when
weights H', are determined later (Note 4). These values of W,
shall be calculated as follows:

R, (a1 T,) = (density of water at 7,/density of water at 7;)
X(BianT)- B+ W,

where:

W, = weight of pycnometer and water, g.

W, = weight of pycnometer, g.

7, = observed temperature of water, * C, and

* T, = any other desired temperature, * C.

Note 4=This method provides 3 procedure thst is most convenient
for bboratonies making many determinations with the ame pycoometer.
hisequally applicabie 10 a single determinstion. Bringing the pvcpometer
and contenls 10 some designated tempersture when weights ¥, and ¥,
are aken. requires considerable tme. It is much more convenient to
prepare 3 table of weights B, for various temperatures likely 1o prevail
when weights W), are taken. It is imporaant that weights B, and ¥, be
besed on water at the same temperature. Values for the relative dengty
of water at wemperatures from 18 10 30°C are gven in Table 1.

7. Sampling

7.1 The s0il 10 be used in specific gravity test may contain
fts natural moisture or be oven-dried. The weight of the test
sample on an oven-dry basis shall be at Jeast 25 g when the
volumetnic flask is to be used, and at least 10 g when the

" stoppered bottle is to be used.

12 Samples Comiaining Natural Moisture—When the
sample contains its natural moisture, the weight of the soil,

TABLE 1 Relative Denslity of Water and Conversion Factor K For

Vanious Temperatures
Terperature. Reatve Deranty Correcaon
*C of Water Factor X
18 0.99588244 1.0004
19 0.9584247 1.0002
x 0.9582343 1.0000
F o] 0.958023 0.9998
-] 09978019 0.99%¢
b 09975702 0.9993
24 09973286 0.9991
25 0.9970770 0.99589
2 0 996315¢ 0.9986
k44 0 9965451 0.9383
38 Q 9962652 0.998C
3 0 9959761 0.9577
0 0 9956780 0.9974

Oleslegn-2b

W.. on an oven-dry basis shall be determined at the end of
the 1est by evaporating the water in an oven maintained at
230 £9°F (110 £5°C) (Note $). Samples of elay soils coptain-
ing their natural moisture content shall be dispersed in dis-
tilled water before placing in the flask using the dispersing
equipment specified in Method D 422 (Note 6).

7.3 Oven-Dried Samples—When an oven-dried sample is
10 be used, the sample shall be dried for at jeast 12 h, or to
constant weight, in an oven maintained at 230 £9°F (110 =
5°C) (Note 5), cooled in 8 desiceator, and weighed upon
removal from the desiccator. The sample shall then be soaked
in distilied water for at Jeast 12 b,

Note $—Drying of certain sols st 110°C msy bring sbout loss of ™

moisture of composition or bydration, 30d in such cases drying shall be
dooe, if desired, in reduced air pressure a8d &t 3 lower temperature.

NoTE 6~—Tbe minimum volume of surry that can be prepared by the
dispensing equipment specified in Method D 422 i such that 3 S00-mL
flask is peeded as the pycnometer.

8. Procedure

8.1 Place the sample in the pycnometer, taking care not to
Jose any of the 50il in case the weight of the sample has been
determined. Add distilled water 10 fill the volumetric flask
nﬁ;hl?m three-fourths full or the Roppered bottle about half
8.2 Remove entrapped air by either of the following meth-
ods: (/) subject the contents 10 3 partial vacuum (air pressure
not exceeding 100 mm Hg) or (2) boil gently for at least 10
min while occasionally rolling the pycnometer to assist ip the
removal of the air. Subject the contents 1o reduced air pressure
cither by connecting the pycnometer directly to an aspirator
or vacuum pump,. or by use of a bell jar. Some soils boil
violently when subjected to reduced air pressure. It will be
pecessary in those cases 1o reduce the air pressure at a slower
rate or 1o use a larger flask. Cool samples that are heated t0
room temperature. .

8.3 Fill the pycnometer with distilled water, clean the
outside and dry with a clean, dry cloth. Determine the weight
of the pycnometer and contents, B, and the temperature in
degrees Celsius, T, of the contents as described in Section 6.

9. Calculation and Report

9.1 Calculate the specific gravity of the soil, based on water
at a temperature T, as follows:

Specific gravity. T,/T, = B AR, + (¥, - H})]
where: .
B’, = weight of sample of oven-dry soil. g.
R’ = weight of pycnometer filled with water at temperature
T, (Note 7), 8.

v

s

-

2 = weight of pycnometer filled with water and soil at™~”

temperature 7,, g. a0d
T, = temperature of the contents of the pycnometer when
weight W, was determined, * C.

" Nott 7—This value shall be taken from the table of values of B,
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prepared in accordance with 6.2, for the wemperature prevailing whea
weight W, was taken.

9.2 Unless otherwise required, specific gravity values re-
ported shall be based on water at 20°C. The value based op
water at 20°C shall be aalculated from the value based on
water at the observed temperature T,. as follows:
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Punch .
0,203 20800
(o) {v)
Sowic Equiveionts
" 0.001 0.049 0203 ™ ~
mm 0.03 124 5.6 127 1.0
FG. 1 Detal of Strring Padcles
3in. (75-mm) No. 10 2.00-mm) o
24, (50-mm) No. 20 (250um) p——J % "dn —— 3 75 “ry. ——e!
Iin. (37.5-mm) No. 40 (425pum)
Jein. (25.0-mm) No. 60 (250um) }
%in. (19.0-mm) No. 140 (106-um) '
¥in. (9.5-mm) No. 20 (75uym) ble
YTR) Remova
No. 4 (6.75-mm) Bafie
NoOTE 6—A et of sieves giving uniform spacing of points for the Rods
graph. a3 required in Secuon 17, ma) be used if desired. Thus set consins
of the following seves:
a (75-mm) No. 16 (1.38-mm)
Ivmin. (37.5-mm) No. 30 (600-um) B8
%in. (19.0-mm) No. 50 (300-um)
. (9.5mm No. 100 (1 50-um)
No, 4 (4 75%-mm) No. 200 (?5um) !
No. 8 (2.36-mm) il ] ]
3.7 Baer Baith or Consiant-Temperature Room~—A Wil
water bath or constant-temperature room for maintaining
the soil suspension at a constant temperature during the
hydrometer analysis. A satisfactory water tank is an insulated Bross Aase
tank that maintains the temperature of the suspension at a
convenient constan! temperature at or near 68°F (20°C).
Such a device is illustrated in Fig. 4. In cases where the work
is performed in a room at an automatically controlled
constant temperature, the water bath is not pecessary. Mevk Eqivoiorn
-— i n 13 26 3.75
3.8 Beaker —A beaker of 250-mL capacity. okt » " Rgd

3.9 Timing Device—A waich or clock with 2 second
hand.

4. Dispersing Agent

4.1 A solution of sodium hexametaphosphate (sometimes
called sodium metaphosphate) shall be used in distilled or
demineralized water, at the rate of 40 g of sodium
bexametaphosphate/titre of solution (Note 7).

Norr 7—=Solutions of this salt, if acidic, slowly revert or bydrolyze
Back 10 the orthophosphate form with a resultant decrease io dispersive
acuon. Solutions should be prepared frequently (at least once a moath)
or adjusted 10 pH of § or 9 by means of sodium carbonate. Bortles
containing solutions should have the date of preparation marked oo
thern.

4.2 All water used shall be either distlled or
demineralized water. The water for a hydrometer test shall

-~

FIG. 2 Dispersion Cups of Apparstus

be brought 1o the temperature that is expected to prevail
during the bydrometer test For example, if the sedimenta-
tion cylinder is to be placed in the water bath, the distilled or
demineralized water 10 be used shall be brought to the
temperature of the cont-oled water bath; or, if the sedimen-
tation cylinder is used in a room with controlled tempers-
ture, the water for the test shall be at the temperature of the
room. The basic temperature for the hydrometer test is 63°F
(20°C). Small vanations of temperature do not introduce
differences that are of pracucal significance and do pot
prevent the use of corrections derived as prescribed.
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$.1 Prepare the test sample for mechanical analysis as
outlined in Practice D 421. During the preparstion proce-
dure the sample is divided into two portions. One portion
contains only particles retained on the No. 10 (2.00-mm)
_sieve while the other portion contins oaly particles passing
the No. 10 sieve. The mass of air<dried soil selected for
purpose of tests, as prescribed in Practice D 421, shall be
sufficient to yield quantities for mechanical analysis as
follows: :

5.1.1 The size of the portion retained on the No. 10 sieve
shall depend on the maximum size of particle, according 10
the following schedule:

Nomina) Dumeter of
Larges: Panticies Approtimate Mimmum

1 {mm) Mas of Poruen, g
W (9.9) 00

¥ (19.0) 1000

I Qs& 200

14 (38.1) 3000

2 (o 4000

3 (8 000

5.1.2 The size of the portion passing the No. 10 sieve shall
be approximately 115 g for sandy soils and approximately 65
g for silt and clay soils.

8.2 Provision is made in Section § of Practice D 421 for
weighing of the air-dry soil selected for purpose of tests, the
separation of the soil on the No. 10 sieve by dry-sieving and
washing, and the weighing of the washed and dnied fraction
retained on the No. 10 sieve. From these two masses the
percentages retained and passing the No. 10 sieve can be
calculated in accordance with 12.1.

Nott 3—A check on the mass valuss and the thoroughness of
pulverization of the clods may be secured by weighing the portios
passing the No. 10 sieve and adding this value 10 the mass of the washed
and oven-<dned poruon retained on the No. 10 sieve.

SIEVE ANALYSIS OF PORTION RETAINED ON NO. 10
(2.00-mm) SIEVE
6. Procedure

6.1 Scparate the pontion retained on the No. 10 (2.00-
mm) sieve into a senies of fractions using the 3-in. (75-mm),
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FIG. 4 insulated Water Beth

2-in. (50-mm), 1%-in. (37.5-mm), l-in. (25.0-mm). Y%-in.
(19.0-mm), %-in. (9.5-mm), No. 4 {4.75-mm), and No. 10
sieves, or as many as may be needed depending on the
sample, or upon the specifications_for the matenial under
test.

6.2 Conduct the sieving operation by means of a lateral
and vertical motion of the sieve, accompanied by a jamiog

action in order to keep the sample moving continuously over

the surface of the sieve. In po case turn or manipulate
fragments in the sample through the sieve by hand. Continue
sieving until not more than | mass % of the residue on a
sieve passes that sieve during 1 min of sieving. When
mechanical sieving is used, test the thoroughness of sieving
by using the hand method of sieving as described above.

6.3 Determine the mass of each fraction on s balance
conforming to the requirements of 3.1. At the end of
weighing, the sum of the masses retained on all the sieves
used should equal closely the original mass of the quantity
sieved.
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HYDROMETER AND SIEVE ANALYSIS OF PORTION
PASSING THE NO. 10 (2.00-mm) SIEVE

7. Determination of Composite Correction for Hydrometer
Reading

7.1 Equations for percentages of soil remaining in suspen-
sion, as given in 14.3, are based on the use of distilled or
demineralized water. A dispersing agent is used in the water,
however, and the specific gravity of the resulting liquid is
appreciably greater than that of distilled or demineralized
water.

7.1.1 Botb s0il hydrometers are calibrated a1 68°F (20°C),
and variations in temperature from this standard tempera-
ture produce inaccuracies in the actual hydrometer readings.
The amount of the inaccuracy increases as the variation
from the standard temperature increases.

7.1.2 Hydrometers are graduated by the manufacturer to

 be read at the bottom of the meniscus forrned by the liquid

on the stem. Since it is not possible 1o secure readings of soil
suspensions at the bottom of the meniscus, readings must be
taken at the top and a correction applied.

7.1.3 The net amount of the corrections for the three
fterns enumerated is designated as the composite correction,
and may be determined experimentally.

7.2 For convenience, a graph or uable of composite
corrections for 2 series of 1° temperature differences for the
range of expecied test temperatures may be prepared and
used as needed. Measurement of the composite corrections
may be made at two temperatures spanning the range of
expected test temperatures, and corrections for the interme-
diate temperatures calculated assuming a straight-line rela-
tionship berween the two observed values.

7.3 Prepare 1000 mL of liquid composed of distilled or
demineralized water and dispersing agent in the same
proportion as will prevail in the sedimentauon (hydrometer)
test. Place the liquid in a sedimentation cyclinder and the
cylinder in the constani-temperature water bath, set for one
of the two temperatures to be used. When the temperature of
the liquid becomes constant, inser1 the hydrometer, and,
afier a short interval 1c permit the hydrometer to come to the
temperature of the liquid. read the hydrometer at the 1op of
the meniscus formed on the stem. For hydrometer 151H the
composite correction is the difference between this reading
and one; for hvdrometer 152H it is the difTerence between
the reading and 2ero. Bring the liquid and the hydrometer to
the other temperature 10 be used. and secure the composite
correction as before.

8. Hygroscopic Moisture

8.1 When the sample is weighed for the hydrometer test,
weigh out an auxiliary portion of from 10 to 15 g in a small
metal or glass container, dry the sample 10 a constant mass in
an oven 2t 230 = 9°F (110 = 5°C), and weigh again. Record
the masses. :

9. Dispersion of Soil Sample

9.1 When the soil is mosty of the clay and silt sizes, weigh
out a sample of air-dn soil of approximaiely S0 g. When the
s0i] is mostly sand the sample should be approximaiely 100

| 2

Ceolecy-2 |

9.2 Place the sample in the 250-mL beaker and cover with
125 mL of sodium bexametaphosphate solution (40 g/1).
Stir until the soil is thoroughly wened. Allow 10 soak for at |
Jeast 16 h.

9.3 At the end of the soaking period, disperse the sampie
further, using either stirring apparatus A or B. If sirring
apparatus A is used, transfer the s0il - water slurry from the
beaker into the specia) dispersios eup shown in Fig. 2, °
washing any residue from the beaker into the cup with
distilied or demineralized waier (Note 9). Add distilled or
demineralized water, if necessary, so that the cup is more
than half full. Stir for a period of | min.

NOTE 9-=A larpe size syringe is 3 coovenient device for handling the
wiier in the washing operation. Owther devices inciude the wash-water
xm.mmmmmmm&ﬂum

9.4 If stirring apparatus B (Fig 3) is used, remove the
cover cap and connect the cup to s compressed air supply by
means of a rubber bose. A air gage must be on the line
between the cup and the control valve. Open the control
valve so that the gage indicates | psi (7 kPa) pressure (Note
10). Transfer the soil - water slurry from the beaker 10 the
gir-jet  dispersion cup by washing with distilled or
demineralized water. Add distilied or demineralized water, if |
pecessary, so that the total volume in the cup is 250 mL, bt
0o more.

NOTE 10——The initia] air pressure of | pe is required to preveat tie
soil « water mitture from entering the air-jet chamber whep the mixnme
s transferred 10 the dispersion cup.

9.5 Place the cover cap on the cup and open the air
control valve until the gage pressure is 20 psi (140 kPa). .
Disperse the soil according to the following schedule:

o w g9 e n

Dupernos Penicct.
Plasucity Indea mn
Under § )
$w20 10
Over 20 13

Soils containing large percentages of mica need be dispersed
for only | min. Afier the dispersion period. reduce the gage
pressure to | psi preparatory to transfer of soil - water slurry
10 the sedimentation cylinder.

hiaeadb KITE LK S s 2l

10. Hydrometer Test

10.1 Immediately afier dispersion. transfer the soil - water
slurry to the glass sedimentation cylinder. and add distilled
or demineralized water until the total volume is 1000 mL.

10.2 Using the palm of the hand over the open end of the °
cylinder (or a rubber stopper in the open end). tura the
cylinder upside down and back for a period of | min-to
complete the agitation of the slurry (Note 11). At the end of
1 min set the cylinder in a convenient location and take
bydrometer readings at the following intervals of time
(measured from the beginning of sedimentation), or as masy
as may be needed, depending on the sample or the specificr-
tion for the material under 1est: 2, 5, 15, 30, 60, 250, and
1440 min. If the controlled water bath is used. the sedime
tation cylinder should be placed in the bath between the 2-
and S-min readings. E

NOTE 11—~The number of turns during this minute should &®
approzimately 60, counting the tum upside down and dack as two turss

>
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Asy 3ol remaining in the bottom of the cylinder during the frmt fow
turns should be loosened by vigorous shaking of e cylinder while it is
i» the invertad position.

10.3 Whes it is desired to take 3 hydrometer reading.
arefully insent the hydrometer about 20 10 25 s before the
reading is due to approximately the depth it will have when
the reading is taken. As 300D as the reading is taken, carefully
remove the hydrometer and place it with 3 spinning motion
in a praduate of clean distilled or demineralized water.

NoTE 12—=h is imporant 10 remove the bydrometer immedistely
sfier ench reading Readings shall be taken & the p of the meaiscus
formed by the suspension around the fem. since t 8 DO poxEbie 1
scure readings &t the botom of the menmxcus.

10.4 Afier each reading, take the temperature of the
suspension by inserting the thermometer into the suspen-
son.

11. Sieve Analysis

11.1 After wuaking the final hydrometer reading. transfer
the suspension 10 a No. 200 (75-um) sieve and wash with tap
water until the wash water is clear. Transfer the material on
the No. 200 sieve to a suitable container, dry in an oven at
230 = 9°F (110 £ 5°C) and make a sieve analysis of the
portion retained, using as many sieves as desired, or required
for the material, or upon the spexification of the material
under test.

CALCULATIONS AND REPORT

12, Sieve Analysis Values for the Portion Coarser than the
No. 10 (2.00-mmm) Sieve

12.) Calculate the percentage passing the No. 10 sieve by
dividing the mass passing the No. 10 sieve by the mass of soil
orignally split on the No. 10 sieve, and multplying the result
by 100. To obtain the mass passing the No. 10 sieve, subtract
the mass rewained on the No. 10 sieve from the original mass.

12.2 To secure the total mass of soil passing the No. 4
{(4.75-mm) sieve, add to the mass of the material passing the
No. 10 sieve the mass of the fraction passing the No. 4 sieve
and retained on the No. 10 sieve. To secure the total mass of
soi] passing the %-in. (9.5-mm) sieve, add 1o the total mass of
soil passing the No. 4 sieve, the mass of 1he fraction passing
the %-in. sieve and retained oo the No. 4 sieve. For the
remaining sieves, continue the calculations in the same
manner.

12.3 To determine the 10wl percentage passing for each
sieve, divide the total mass passing (see 12.2) by the total
mass of sample and multiply the result by 100,

13. Hygroscopic Moisture Correction Factor

13.1 The hydroscopic moisture correction factor is the
ratio between the mass of the oven-dned sample and the
airdry mass before drying. It is a number less than one,
except when there is no hygroscopic moisture.

14. Percentages of Soil in Suspension

14.1 Calculate the oven-dry mass of soil used in the
bydrometer analysis by multiplying the air-dry mass by the
kygroscopic moisture correction factor.
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TABLE 1 Values of Corection Facwr, o, for Different Specific
Gravites of S0l Particies .
Specic Gravy Correcaon Facier *
295 0.94
2.9 0.9
285 0.98
250 097
278 [X ]
a7 0%
285 1.0
260 .01
258 10
230 1.0
248 108

 For use 1 eQuEton £ ParTIntace of a0l FFMenNIg P ARDITECN whan g™
HySomewr 1524, .

14.2 Calculate the mass of a total sample represented by
the mass of soi] used in the bydrometer test, by dividing the
oven-dry mass used by the percentage passing the No. 10
(2.00-mm) sicve, and muhiplying the result by 100. This
value is the weight P in the equation for percentage
remaining in suspension.

14.3 The percentage of soil remaining in suspension at the

Jevel at which the bydrometer is measuring the density of the
suspension may be calculated as follows (Note 13x For
bydrometer 151H:

P = [(100 000/H") X G/(G ~ G)XR = G,)

NoTtE 13—Tde bracketed porton of the equation for dydrometer
1S1H is consunt for & series of readinp 1nd may be cakoulated firg and
thes multiplied by the portion in the pareotbeses
For hydrometer 152H:

P = (Ra/W) x 100

where:

a = correction faction to be applied 10 the reading of
hydrometer 152H. (Values shown on the scale are
computed using 8 specific gravity of 2.65. Correction
factors are given in Table 1),

P = percentage of soil remaining in suspension at the level
at which the hydrometer measures the density of the
suspension,

R = bydrometer reading with composite correction ap-“w

plied (Section 7),

B = oveo-dry mass of soil in a 1otal test sample repre.
sented by mass of soil dispersed (see 14.2), 3.

G = specific gravity of the soil panticles, and

G; = specific gravity of the liquid in which soll particles are
suspended. Use numerical value of ope in both
instances in the equation. In the first instance any
possible variation produces no significaot effect, an/

in the second instance, the composite correction for sy

is based on a value of ope for G,.

15. Diameter of Soif Particles

15.1 The diameter of a particle comesponding 10 the
percentage indicated by a given bydrometer reading shall be
calculated according 10 Stokes® law (Note 14), on the basis
that a particle of this diameter was at the surface of the
suspensioo at the beginning of sedimentation and had settled
to the level at which the bydrometer is measuring the deasity
of the suspension. According 1o Stokes® law-

D = J{30n/98%G - G,)} x L/T
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content. After batching store the material in a
covered conuiner for at least 16 b prior to com-
pacz.i_on. Specimens may be molded o the desired
density by cither: (/) kneading or amping each
layer until the accumulative weight of the soil
placed in the mold is compacted 10 2 known
volume or (2) by adjusting the number of layers.
the number of Wmps per layer. and the force per
amp. Scanfy the 109 of each layer prior 10 the
addition of material for the next layer. The
amper used to compact the material shall have
an area in contact with the soil equal to or less
than 2 the area of the mold. Afier a specimenis
formed. with the ends perpendicular 10 the lon-
gitudinal axis. remove the mold and determine
the mass and dimensions of the specimen using
the devices described in 5.9 and S.11. Perform
one of more water content determinations on
excess material used 1o prepare the specimen in
accordance with Method D 2216.

Nerre 9—1t 15 common for the unit werght of the
specimen afler removal from the mold 1o be less than
the value besed on the volume of the mold. Thrs occuns

a3 a result of the specimen swelling after remonal of the
latersl confinement due 1o the mokd.

Notr 10—Expenence indicates that it s iffcult to
compect. handie. and vbuin vahd results with ear-
mens that have 3 degree of waturation that 13 greater
than about 90 %,

7. Procedure

7.1 Place the membrane on the membrane
expander or, if it is rolled onto the specimen. roll
the membrane onto the cap or base. Place the
specimen on the base. Place the rudbber mem-
brane around the specimen and seal it at the cap
and base with O-rings oc other positive seals at
exch end. A thin coating of silicon grease on the
vertical surfaces of the cap or base will aid in
scaling the membrane. .

7.2 With the specimen encased in the rubber
membrane. which is sealed to the specimen cap
and bese and positioned in the chamber, assem-
ble the triaxial chamber. Bring the axial load
piston in1o contact with the specimen cap several
times to permit proper seating and alignment of
the pston with the cap. When the piston s
brought inlo contact the final time, record the
reading on the deformation indicator. During
this procedure, take care pot to apply an axisd
strest {0 the specimen excexding approximately
0.5% of the etimaled compressive srengpth. If
the weight of the pision s sufficient 1o apply an

- Geole-13
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- axial wress eaceeding approximately 0.5 % of the
estimated compressive strength. lock the piston

“in place above the specimen cap afler checking

the seating and alignment and keep locked unuil
application of the chamber pressure.

7.3 Place the chamber in position in the axial
loading device. Be careful 10 align the anal load-
ing device, the axial load-measunng device. and
the triaxial chamber to prevent the application
of a lateral force 10 the piston dunng testing.
Attach the pressure-maintining and measure-
ment device and fill the chamber with the con-
fining liquid. Adjust the pressure-maintaining
and measurement device 10 the desired chamber
pressure and apply the pressure 10 the chambxr
fluid. Wait approzimately 10 min after the ap-
plication of chamber pressure before cuntinuing
the test. .

Non 1 l=—In some cases the chamber will he filled
and the chambxr pressure appled hefore placement in
the axial loading device

NG 12=Make sure the paston 13 hncked o held 1n
place v the axial koading devwe befire 3ppiving the
chamber perasure.

Nertr 1 d=The purpuse of the watting el » 1o
allow the spevimen to \abwlize under 1the chamir
pressure pnor L 2ppixation of the aasal load.

7.4 If the axual load-measuring Jdeviee 1s lo-
cated outnde of the tnavual chambxer. the cham-
ber pressure will produce an upward forve on the
piston that will react against the aual hosding
device. In this case. start the test wath the pision
slightly abuse the specimen cap. and hefore the
piston comes in contat with the specimen cap.
either: (/) measure and record the initial piston
friction and vpward thrust of the piston produced
by the chamber pressure and later cormext the
measured azial load. or () adjust the axial load-
measuring device to compensate for the friction
and thrust. I the axial load-measuning device is
Jocated inside the chamber, it will not be neces-
sary 10 correct or compensate for the uplift force
acting on the axial loading device or for pistion
friction. In both cases record the initial reading
on the deformation indicator when the piston
contacts the specimen cap.

7.5 Apply the axial load 10 produce axial
strain at 3 rate of approzimately | %/min for
plastic materials and 0.3 %/min for baitle ma-
terials that achieve maximum deviator stress at
approximately J 1o 6 % strain. At these rates. the
elapsed ime 1o reach maximum deviator stress
will be approzimately 15 0 20 min. Continuc

1
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the loading to 15 % axial strain. except loading
may be stopped when the deviator stress has
peaked then dropped 20 % or the axial strain has
reached 5 % beyond the strain at which the peak
_in deviator stress occurred. .

7.6 Record load and deformation values at
.ahout 0.1,0.2,0.3. 0.4, and 0.5 % strain: then at
increments of about 0.5% strain 1o 3 %:; and.
thereafler at every 1 %. Take sufficient readings
to define the strems - strain curve; bence, more
frequent readings may be required in the eardy
stages of the test and as failure is approached.

NOTE 14—Alernate intervals for the reacdings may
be used provided sufficxent poinis are obxained Lo define
the strex - strain curve.

7.7 After compiction of the tests, remove the
test specimen from the chamber, Determine the
water content of the test specimen in accordance
with Method D 2216 using the entire specimen,
unless representative cuttings are obuined for
this purpose, as in the case of undisturbed speci-
mens. Indicate on the test report whether the
water content sample was odtained before or
after the shear test, as required in 9.1.2.

7.8 Make a sketch, or take a photo. of the test
spevimen at failure and show the slope angle of
the farlure surface if the angle is sisible and
measurable.

8. Calculations

8.1 Calculate the axial strain, ¢ (¢xpressed as
2 decimal). for a given applied axial load. as
follows:

o= 3l /o

where:
Al. = changein length of spevimen as read from
defuormation indwator. and
1., = imual length of test spevimen annus any
change in lkength paor to loading.
R.2 Caiculate the average cross-sectional arva,
1. for 3 given applied axial load as follows:
RIS PV §
where:
e = iinal average cross-sectional area of the
specimen, and
¢ = aual strain for the given axial load (ex-
pressed as a decimal).
Nott [S—In the event that the appixation ol the
chamber pressure resuhts 1a 2 change in the Pecimen

lengh, loviouldbrcomnedmrrfknlhnchangm
volume. Frequently, this 8 done by assuming that

.o
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lateral gtrains are equal to verucal strains. The diameter
after volume change would be pven by ) = Dyl -

L

8.3 Calculate the principal stress dxﬂ'c-rnc:
(deviator stress), ¢, = o+ for 2 given applied axial
joad as follows:

e = ay= P/4

where:

P = measured apphed axial load (corrected for
uplif and piston friction, if required see
7.4), and

A = corresponding average cross-sectional ares.

8.4 Siress- Sirain Curve—Prepare a3 graph
showing the relationship between principal stress
difference {devistor stress) and axial strain, plot-
ting deviator stress as ordinate and axial suin
(in percent) as abscissa, Select the compressive
strength and axial strain at failure in accordance
with the definitions in 3.2.1 and 3.2.2.

8.5 Correction of Strength Due 10 Stiffness of
Rubber Membrane—Assuming units are consist-
ent, the following equation. or other scceptable
equations, shall be used to correct the principal
stress difference oc deviator stress for the effect
of the rubber membrane if the error in principal
stress difTerence due to the stiffness of the mem-
brane exceeds § %:

where:
Ma, = 7y} = correction 10 be subtricted frum
the measured panapal stress dif-

ference.
D = 4d _
V- diameter of specimen.
Ea = Young's modulus for the mem-
brane matenal,
4 = thickness of the membrane, and
« = axial strain,

8.5.1 The Young's modulus of the membrane
material may be determined by hanging a 10.0-
mm wide strip of membrane over a thin rod.
placing another rod along the bottom of the
hanging membrane, and measuring the force per
unit strain obuained by stretching the membrane.
The modulus value may be computed using the
following equation assuming units are consistent:

o= ——

AL
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where:

£. = Young's modulus of the membrane ma-
F = force applied to streich the membrane.
Aa = twice the initial thickness of the mem-

brane multiplied by the width of the

membrane strip.
L = ynstretched length of the membrane. and
AL = change in length of the membrane due o
application of £.
A typical value of k.. for latex membrane 1s 1400
kN/m°,

Nott 16—=The effect of the stiffness of the mem-
branc on the lateral stress s usually assumed 1o he
neglipibie.

Nert) 1 7—=The correction for rubber membeanes is
hased on umplified assumptions comerning therr be-
havior dunng shear. Thar actual hehavior s complen
and there 15 pOt 2 CONSENIUS ON MOFT EL3CT COMALTIVNS.

8.6 Calculate the major and minor principal
total stresses at failure as follows:
e« = minor principal toul stress = chamber
"7 pressure. and
«, = major prncipal 1ol stress = dJeviator

stress at failure plus chamber prexsure.

K.7 Caiculate the initial degree of saturation
of the test spevimen using the initial mass and
dimensions. .

Not 13=The spruific graviny determined in x-
cordance with Test Method D 384 15 required for cal-
culation of the degree of saturation, of an ssumed

value may he used pruvided it 1s noted in the test report
that an assumed value was used.

9. Report

9.1 The repont shall include the following:

9.1.1 Identilication and visual description of
specimen, including soil group name. symbol,
whether specimen is undisturbed, remolded, or
compacied, and the like. Abo include specimen
identifying information, such as project, location,
boring number, sample number, depeh. and the
like. Visual descriptions shall be made in actord-
ance with Practice D 2438. '

9.1.2 Initial dry unit weight and water content
(specifly if the water content specimen was ob-

D2850
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tained before or after the shear and from cuttings
or the entire specimen).
* 9.1.3 Degree of saturation.

-9.}.4 Height and diameter of the specimen.
©'9,1.5 Heght to diameter ratio.

9.1.6 The value of the compressive sirength
and the values of the munor and major pnacipal
stresses at failure. .

9.1.7 Stress - strain curve as descnbed in 3.4.

9.1.8 Axial strain at failure, in percent.

9.1.9 Avenge rate of anal strain W f3ilure,
percent per minute.

9.1.10 Liquid and plasue hmits. f deter-
muned. in accordance with Test Method D 4115,

9.1.11 Sketch or photo showing type of fail-
ure, that 1s. bulge. diagonal shear. and the like.

9.1.12 Particle-size anabvsis. if determined. in
accurdance with Method D 422,

9.1.13 If a membrane correvtion was used. the
report <hall state that 3 membrane correvtion was
used (o adjust the cumpressive strength and must
indicate the membrane currection equation that
was uscd. '

9.1.14 In a remarks swvtion note any ynusual
conditons or other Jata that would be cunsidercd
aavessan 1o properh anterpaet the results ob-
wined. for example. shichensides. stratification.
shells. pebbles. roots. or battlencss.

10. Precision and Biss

10.1 No method presently exists to evaluate
the peecision of a group of inaxial compression
tests on undisturbed specimens. due 10 specimen
variability. Undisturbed soil specimens from ap-
parently homogencous s0il deposits at the same
Jocation often exhibit significantly different
strength and stress - strain properties.

10.2 A suitable test material and method of
specimen preparation have not been developed
for the determination of laboratory vaniances of
compacted specimens due 1o the difficully in
producing identical cohesive soil specimens. No
estimates of precision for this test method are
availabie.
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Dry Preparation of Soil Samples for Particle-Size Analysis and

Determination of Soil Constants’

This sandard is issued under the Raed designation D 421: the sumber immediaicly following the denignatios indimass the year of
onginal adopuion or. I the cuse of revinos. the year of laxt revimon. A Bumber is pareatheses indicates the year of isst repproval A
WpETKTIP EPRION (¢) 1ndiates a0 ediiona) change snce the laf revisos of respproval.

1. Scope

1.1 This practice covers the dry preparation of soil samples
as received from the field for pancle-size analysis and the
derermination of the soil constants.

1.2 This siandard may involve hazardous materials, oper-
ations. and equipment. This siandard does not purpont to
address all of the safery problems associated with its use. It is
the responsibility of whoever uses this standard 10 consult and
esiablish appropriate safety and health praciices and deter-
mine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards

D 2217 Practice for Wet Preparation of Soil Samples for
Panicle-Size  Analvsis and Determination of Soil
Consunts’

E 1l Specification for Wire-Cloth Sieves for Testing

Purposes”

3. Significance and Use

3.1 This practice can be used 10 prepare samples for par-
ucle-size angd plasticity tests where it is desired 1o determine
test values on air-dried samples. or where it is known that air
dnving does not have an effect on test results relative 10
samples prepared in accordance with Practice D 2217,

4. Apparatus

4.1 Balance. sensitive 10 0.1 g.

4.2 Monar and Rubber-Covered Pestle, suitable for break-
ing up the aggregations of soil particles.

4.3 Sieves—A senes of sieves. of square mesh woven wire
cloth. conforming to Specification E 11. The sieves required
are as follows:

No. 4{4°%-mm)

No 1012.00-mm)
No 40 i428um)

4.4 Sampler—A riffie sampler or sample splitter, for quart-
ering the samples.

* This practice 15 under the jumidicuon of ASTM Commutiee D18 on Soil and
Rock and 13 the direct responubihity of Subcommittee D18.03 on Teature. Plashiaaty.
and Denuty Chananiensucs of Sorls

Current edinon a0orosed Jubs 26 1928 Published Septermber 193¢ Onpnally
pubished as D421 - 38 T Las: previous ecivon D 421 - 33 (1978,

Y Annual Buos ot 45T ! Standards. Yol 04 08

Y 4nnugl Boua of 45TV Siandards. Vol 1402
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5. Sampling ~

$.1 Expose the soil sample as received from the field to the
air 8t room temperature until dried thoroughly. Break up the
aggregations thoroughly in the mortar with a rubber-covered
pesue. Select 2 representative sample of the amount required
10 perform the desired tests by the method of quanering or
by the use of a sampler. The amounts of material required to
perform the individual tests are as follows:

5.1.1 Particle-Size Analysis—For the particle-size analysis
material passing 3 No. 10 (2.00-mm) sieve is required in,,
amounts equal to 115 g of sandy soils and 65 g of either silt
or clay soils.

$.12 Tests for Soil Constanis—For the tests for soil con-
stants, material passing the No. 40 (425-um) sieve is required
in total amount of 220 g. allocated as follows:

Ten Crms
Liquid bimit 100
Pasue bmit 18
Centrifuge morsture squivalest 10
Volumewx shnakage k)
Oheck tests (1]

6. Preparation of Test Sample

6.1 Select that porton of the air<dried sample selectad for
purpose of tests and record the mass as the mass of the total
test sample uncorrected for hygroscopic moisture. Separate
the test sample by sieving with 2 No. 10 (2.00-mm) sieve.
Grind that fraction retained on the No. 10 sieve in 3 morta-
with 3 rubber<covered pestle until the aggregations of
particles are broken up into the separate grains. Then separat
the ground soil into two fractions by sieving with 3 No. 10
sieve,

6.2 Wash that fraction retained after the second sieving
free of all fine material. drv. and weigh. Record this mass as
the mass of coarse material. Sieve the coarse matenial. after
being washed and dried, on the No. 4 (4.75-mm) sieve and
record the mass retained on the No. 4 sieve,

7. Test Sample for Particle-Size Analysis -

7.1 Thoroughly mix together the fractions passing the No.
10 (2.00-mm) sieve in both sieving operations. and by the
method of quartering or the use of a sampler, select a portion
weighing approximately 115 g for sandy soils and approxi-
mately 65 g for silt and clay soil for particle-size analysis.

8. Test Sample for Soil Constants

8.1 Sceparate the remaining portion of the matenial passing
the No. 10(2.00-mm) sieve into two parts by means of a No.
40 (425-um) sieve. Discard the fraction retained on the No.
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40 sieve. Use the fraction passing the No. 40 sieve for the  determination of the soil consuants.
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qm}) Designation: D 422 - 63 (Reapproved 1872)¢"

Standard Method for

Particle-Size Analysis of Soils’

Geolect - |3 -

This mandard is imued wnder the Azed desigration D 422: the aumber immediately following the designation indicates the year of
enginal adoption of. in the case of revaion, the year of lest revimos. A pumber in parentheses indicaies the yeur of I reapproval. A
superscnipt epuilon (o) indicates as editorial change siace the lngt revisos or reapproval.

4 NoTs—Secton 2 was added editorially and subsequent sections resumbered 1a July 1984,

1. Scope

3.1 This method covers the quantitative determination of
the distribution of panticle sizes in soils. The distribution of
parnticle sizes larger than 75 um (retained on the No. 200
sieve) is determined by sieving, while the distribution of
particle sizes smaller than 75 pm is determined by a
sedimentation process, using a hydrometer to secure the
pecessary data (Notes | and 2).

NoTE 1—Separation may be made oo the No. 4 (4.75-mm), No. 40
(428-um). or No. 200 (75-um) sieve instead of the No. 10. For whatever
smeve used, the size shall be indicated in the report

NOTE 2—=Two types of dispersion devices are provided: (/) a
Mgh-epeed mechanical stirrer. and (2) air dispersion. Estensive invest-
gavoas indicate that air-dispersion devices produce 3 more positive
dipersion of plastic soils below the 20-um size and appreciably Jess
degradation on all sizes whed used with sandy swils Because of the
definite advantages favoring air dispersion, its use is recommended. The
»=ujts from the two types of devices differ in magnitude. depending

3 soi] nvpe. leading 10 marked differences in particle size distribu-
wog, especially for sizes foer than 20 pm.

2. Referenoced Documents

2.1 ASTM Standards:
N421 Practice for Dry Preparation of Soil Samples for
=:c1e-Size  Analysis and Determination of Soil
sants®
E 11 Specification for Wire<Cloth Sieves for Testing
Purposes’
E 100 Specification for ASTM Hydrometers®

3. Appanatus

3.1 Balances—A balance sensitive 10 0.0! g for weighing
the material passing a No. 10 (2.00-mm) sieve, and a balance
sensitive 10 0.1 % of the mass of the sample to be weighed for
weighing the material retained on a No. 10 sieve.

3.2 Stirring Apparatus—Either apparatus A or B may be

3.2.1 Apparatus A shall consist of a mechanically oper-
ned stirring device in which a suitably mounted electnc
motor turns a vertical shaft at a speed of not less than 10 000
mpm without load. The shaft shall be equipped with a

'mmnumwmdmaﬁlelmﬁlm
Rect and 1 the Airect msponubility of Subxo D13.03 oe Teature.

+ Peman. and Denuty Charatensucs of Sorls

rent edivon approved Nov 21, 1943 Onpnally published 1935, Replaces
. =62
3 annual Book of ASTM Standards. Vol 04 08
 4nnual Book of ASTM Sicadords. Vol 1402
® Annual Boox of ASTM Siandards. Vol 1401
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replaceable sirring psddle made of metal, plastic, or hard
rubber, as shown in Fig. 1. The shaft shall be of such length
that the stirring paddle will operate not less than % in. (19.0
mm) por more than 1% in. (38.1 mm) above the bottom of
the dispersion cup. A special dispersion cup conforming to
either of the designs shown in Fig. 2 shall be provided 10 bold
the sample while it is being dispersed. )

3.2.2 Apparatus B shall consist of an air-jet dispersion
cup? (Note 3) conforming to the general dewils shown in Fig.
3 (Notwes 4 and 5).

NOTE 3--The amoust of &ir required by an air-jer dispersion cup is
of the order of 2 %/min: some small air compressors are not capabie of
supplying sufficient air 1o operate 3 cup.

NOTE 4—Adotber air-type dispersion device, kaown as 3 dispersion
tube, deveioped by Chu and Davidson at lowa Suie College, has been
shown 1o give results equivalent o those securad by the air-jet dispersion
cups. When it s wsed, soaking of the ample can be done in the
sedimentation cylinder. thus eliminating the need for transferring the
slurry. When the air-dispersion tube is used, it shall be 30 indicated in
the report

NOTE S—Water may condense in air lines when 8ot is use. This
water mus? be rernoved. either by usiag 2 water trap on the ur line, or by
blowing the water out of the line before using any of the air for

dispersion purposes.

3.3 Hydrometer—An ASTM hydrometer, graduated to
read in either specific gravity of the suspension or grams per
litre of suspension, and conforming to the requirernents for
hydrometers 151H or 152H in Specifications E 100. Dimen-
siops of both hydrometers are the same, the scale being the
only item of difference.

3.4 Sedimenation Cylinder —A glass cylinder essentially
18 in. (457 mm) in height and 24 in. (63.5 mm) in diameter,
and marked for a volume of 1000 mL. The inside diameter
shall be such that the 1000-mL mark is 36 = 2 ¢m from the
bottomn on the inside.

3.5 Thermomeater—A thermometer accurate to I'F
(0.5°C).

3.6 Sieves—A series of sieves, of square-mesh woven-wire
cloth, conforming to the requirements of Specification E 1.
A full set of sieves includes the following (Note 6):

? Detailed working dramag for this cup are available at 3 sominal cos from
the Amencan Sooety for Tesing and Matzrah, 1918 Race St.. Philadeiphia, PA
19103. Order Adjunct No. 1240422000
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ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7.

Section 9.

Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this
SAS request.

A1l original tags, chain of custody forms, SAS packing lists,

: airbills, and original data must be submitted to the Region

within the time frame listed in section 6, above.
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AMERICAMN SOCIETY FOR TESTING AND MATEMALS
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UNCONSOLIDATED, UNDRAINED COMPRESSIVE STRENGTH
OF COHESIVE SOILS IN TRIAXIAL COMPRESSION'

Th_'-‘l.méu-duwaequadﬂtk fised demgnanon D 2850, the aumber immedistely foliowing the Seugaston indscares the year of
orpaal adopuon or. in U cxxe of revreon. U year of Last revinon. A aumber ia parentheses indicates the year of las reaopmon .
A uperxcryx epaion (1] inchcaics an ediionial change since the Lag reveson or reapsxoval.

§. Scope

" 1.1 Thistest method covers the determination
of the unconsolidated. undrained compressive
strength (or maximum principal stress difTerence)
of cylindrical specimens of cohesive soils in un-
disturbed, remolded. or compacied conditions
using consunt rate of deformation (strain-con-
trolled) application of the axial compression test
load and where the specimen is subjecied to a
confining fluid pressure in a triaxial chamber.
No drainage of the specimen is permitted during
the test. The test method provides for the mea-
surement of the 1ot stresses applied to the spec-
imen. that is, the stresses are not corrected for
pore-water pressure. The 1otal stress is the sum
of the effective stress and the pore pressure.

1.2 This test method provides data for deter-
mining undrained strength propertics and stress-
strain relations for soils.

Notr 1—=The determination of the unconsolidatd,
undrained strength of coheuive sonis without lateral
confinement 13 covered by Test Methads D 2164,

NOTE 2—-This test method docs not provide a pro-
cedure for back pressure saturation of the test spect-
mens. I back presure mturguion of the speaimens 18
required. the et must be performed utilizing proce-
dures and spparatus similar 10 those required for a
comolidated undrained tnazial test. However. due 1o
comolidation. which could occur dunng the saturation
phase. this modified procedure is not truly uaconsoli-
dawed. A et method for the consolidated undrained
tnaxial test i currently under development in Subcom-
mutiee D{3.03.

Note }—This test method does not include 3 pro-
cedure for obaining pore pressure measurements. Fur.
thermore, 3t the npd strain rates used in tus test
methad such mexsurements could be inacturate. If pore
presure messuremnents are deured. alternauve proce-
dures such 51 the US. Buraay of Reclamation Method
E-17 can be uweed.

1.3 The values stated in SI units are 1o be
regarded as the standard.

1.4 This standard may invodve hazardous ma-
terials, operations, and equipment. This siandard
deoes s purport (o address afl of the safiety prod-
lems assixiated with its use. It is ihe responsibil-
ity of the user of this sandard to estaiiish appri-
priate safcty and health practices and determine
the applicability of regudatory limitations prioe (o
tsee,

2. Referenced Documents

2.1 ASTM Standurds:

D422 Method for Particle-Size Analyvsis of
Soils*

D653 Terms and Symbols Relating o Soil
and Rixh’

D854 Test Method for Speaitic Gravity of
Soils*

D 1587 Practwe for Thin-Walled Tube Sam-
pling of Soils’

D 2166 Test Methods for Unconlined Com-
pressive Strength of Cohusive Soil®

D 2214 Method for Laboratory Determination
of Water {Muisture) Content of Soil. Rock.
and Soil-Aggregate Mixtures®

D 2487 Test Method for Classification of Soils
for Engincering Purposes’

D 24%% Practice for Descniption and Identifi-
cation of Soils { Visual-Manual Procedure)’

' This test mcthod s under the punsdcton of ASTM Comn-
mutier D18 on Sl and Rock and 8 the dirwct responsbilny of
Subcommmer D185.03 oa Structural Properues of S

Current aition approved Apnl 24, 1937, Pubishad Juse
1937. Ongaally publishad s D 2850 - 20. Las previous avooa
D 2350 - 82

? famusl Bock of ASTM Seadards, Yol 04.08.




D3220 Practices for Preserving and Trans-
porung Soil Samples®

D431 Test Method for Liquid Limit, Plastic .

Limit. and Plasticity Index of Soils®
3. Terminology

) Detinstion:

3.1V anuxial comprssion tesi—a test in
which a cylindncal specimen of soil encased in
an impervious membrane is subjected to a con-
fining pressure and then loaded axially to failure
in compression (as defined in 3.2.1).

3.1.2 principal stress difference or deviator
vrivs—the difference between the major and
minor principal stresses in a triaxial test.

3.1.2.1 Discussion—The principal stress dif-
ference or deviator stress is equal 1o the axial
load applied 1o the specimen divided by the
corrected cross-sectional area of the specimen. as
prescribed in Section 8. The major principal
stress in the spevimen is equal to the deviator
stress plus the chamber pressure, and the minor
principal stress in the specimen is equal (o the
chambxr pressure.

3.2 Dexeriptions of Terms Spevific o This
Standard-

321 turlure—ihe failure stresses are taken as
the stresses in the specimen corresponding 1o the
maximum pancipal stress difference (deviator
stress) attained or the prncipal stress difference
(deviator stress) at 15 % axial strain. whichever
is obtained first Junng the performance of 3 test.

2.2 uncomsolidated-undrained  comprea, ¢
vrength—the value of the maximum pnncipal
stress difference or deviator stress obtained dur-
ing the test.

4. Sigalficance and Use

4.} In this test method. the compressive
strength of a soil is determined in terms of the
total stress, therefore, the resulting strength de-
pends on the pressure developed in the pore fluid
during loading. In this tet method. fluid flow is
not permitted from oc into the soil specimen as
the load is applied, therefore the resulting pore
pressure, and hence strength, differs from that
developed in the case where drainage can oceur.

4.2 If the test specimens are 100 % saturated,
consolidation cannot occur when the confining
pressure is applied nor during the shear portion
of the test since drainage is not permitted. Ther=-
fore. if several specimens of the same material

D28s0
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are tested. and if they are all at approximately
the same water content and void ratio whea they
are tested. they will havespproximately the ame
undrained shear strength. The Mohr failure en-
velope will usually be a horizonwal straight line
over the entire range of confining stresses applied
1o the specimens if the specimens are fully satu-

rated.
4.3 Ifthe test specimens are pantially saturated

_or compacted specimens. where the degres of
saturatic * s less than 100 %, consolidation may

occur when the confining pressure 1s apphied and
during shear, even though drainage is not per-
mitted. Therefore, il several partially saturated
specimens of the same matenal are tesicd A

_different confining stresses. they will not have the

same undrained shear strength. Thus. the Mohr
failure ensvelope for unconsolidated undrained
triaxial tests on parually saturated soils 1s usualhy
curved. .

4.4 The unconsohdated undrained tnsxial
strength is applicable to cenain design situations
in geutevhncal enginecring practice where the
loads are assumed 10 take place so rapidly that
there is insulficient time for the induced pore-
water pressure 1o dissipate and for consolidation
to occur dunng the loading period (that is. drain-
age dues not ocour). The uncunsolidated un-
dratned tnaxial strength is used to determine
strengths at the end of construction.

4.5 Compressive sirengths determined using
this procedure may not apply in cases where the
loading conditions in the ficld differ significantly
from those used in this test method.

S. Apparaiws

S.1 Avial Loading Device—The axial com-
pression device may be screw jack driven by an
electric motor through a geared transmission. a
hydraulic or pneumatic loading device. or any
other compression device with sulficient capacity
and control 1o provide the rate of loading pre-
scribed in 7.5. When the Joading device is set 10
advance at 3 ceriain rate of strain, the actual rate
of strain shall not deviate by more than =10 %.
Vibrations due to the operation of the loading
device shall be kept at 2 minimum.

NOTE 4—A loading device may be said 1o provde
sufficiently small vibrations if there are no visidie np-
pics in 3 glas of water placed on the loading platen
when the device o operating at the speed 3t which the
test s performed.
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5.2 Axial Liud-Megsuring Device—The axial

load-measuring device shall be 2 load ring. elec-
tronic load cell. hydraulic load cell, or any other
load-measuring device capable of the accuracy
prescribed in this section and may be a2 pant of
!.he axial loading device. The axial load-measur-
1ng device shall be capable of measuring the axial
load 10 an accuracy of 1 % of the estimated azial
load at failure.

$.3 Chamber Pressure-Maintaining and Mea-
surement Device—The chamber pressure-main-
“@ining and measurement device shall be capable
of applying and controlling the chamber pressure
10 within £1 % of the applied chamber pressure.
This device may consist of a reservoir connected
10 the trnasial chamber and pantially fillked with
the chamber luid (usually water), with the upper

part of the reservoir connecied to a compressed
gas supply: the gas pressure being controlled by
a pressure regulator and measured by 2 pressure
gage. clectronic pressure transducer, o any other
device capable of measuring 1o the prescribed
tolerance. However, a2 hydraulic system pressur-
ized by deadweight acting on 2 prston or any
other pressure-maintaining and measurement
device capable of applying and controiling the
chamber pressure 10 the tolerance prescnbed in
this section may be used.

5.4 Traxial Compression Chamber—An ap-
paratus shall be provided in which the oylindncal
specimen, enclosed by 3 membrane sealed 0 the
specimen cap and hase, may be placed and sub-
jected to a consuant hydrostauc fluid pressure.
The apparatus shall include 2 bushing and piston.
aligned with the axis of the speaimen. through
which the load from the axial loading device is
transmiticd o the speaimen azxially hetween the
specimen cap and base. The bushing and piston
shall be designed 1o minimize fnction and lateral
thrust to the specimen cap.

8.3 Speximen Cap and Buse—An imperme-
abie rigid cap and base shall be used to prevent
drainage of the specimen. The specimen cap and
bese shall be constructed of a noncorrosive im-
permeable matenial. and each shall have a circu-
lar plane surface of contact with the specimen
and a circular cross section. The weight of the
specimen cap shall produce an axial stress on the
specimen of less than | kN/m?. The diamcter of
the cap and bese shail be egual to the initial
diameter of the specimen. The specimen base
shall de coupled 1o the triaxial compression

Geoten- |

chamber 5o as 10 prevent lateral motion or tilting
and the specimen cap shall be designed to receive
the piston such that the piston-lo~cap contact

D 2850

- area is concentric with the cap. The specimen

cap during shear shall not tilt more than 5°. The
cylindrical surface of the specimen base and cp
that conuacts the membrane 10 form a seal shall
be smooth and free of scratches.

NoTE §—The stress produced by the specimen @p
can excred | kN/m? provided the test data & correrted
for the effects of that stress.

5.6 Deformation Indicalor—The deformaton
indicator shall be a dial indicator amable of
measuring axial deformation to within 0.03 % of
the specimen height and having a travel rangz of
st laast 20% of the initial height of the tes
specimen, or any other measuring device, such
23 decuonic deformation measuring devices.
mecting these requirements of readability and

range.

5.7 Rubber Membranes—The rubber mem-
brane used 10 encase the specimen shall provide
reliable protection against keakage. Membranes
shall be carefully inspected prior to use. and i
any flaws or pinholes are evident. the membrane
shall be discarded. In order to offer minimum
restraint to the specimen. the unstretched mem-
brane diametes shall be between X) and 95 % of
that of the specimen. The membrane thich ness
shall not exceed 1 % of the diameter of the spee-
imen. The membrane shall be sealed 10 the spec-
imen base and cap by any method that wili
produce 2 pusitive seal. An equation for corres:-
ing the principal stress difference (deviator stress)
for the effect of the stilTness of the membrane s
gven in 8.5,

Nor 6—=The membranc 13 Iypically wealed using

O-nngs with silxcon grease heiwern the Cap and base
and the membrane.

5.8 Sumple Exiruder—The sample extruder
shall be capable of extruding the soil core from
the sampling tube in the same Jirection of travel
in which the sample entered the tube and with
minimum disturbance of the sample. If the soil
core is not extruded vertically, care should be
taken to avoid bending stresses on the core due
10 gravity. Conditions at the time of sample
removal may dicuie the direction of removal,
but the principal concern is 10 keep the degree of
disturbance minimal.

5.9 Spximen Size Measuremernt Devices—
Devices used 10 maasure the height and diameter
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“of the specimen shall be capable of measuring

the desired dimension to within 0.1 % of its
actual length and shall be constructed such that
their use will not disturb the specimen.

5.10 Timer—A u:ning device indicating the

elapsed testing time to the nearest 1 s shall be .

used for establishing the rate of strain application
prescribed in 7.5, 4

5.11 Balunces—The balance used to weigh
specimens shall determine the mass of the spec-
imens to within 0.1 % of the total mass.

5.12 Adpparatus for Bater Content, as specified
in Method D 2216.

$.13 Miscellaneous Appuratus—Specimen
tnmming and carving tools. membrane and O-
ring expanders. compaction apparatus. and data
sheets as required.

6. Test Specimens

6.1 Spevimen Size—Specimens shall have a
minimum diameter of 30 mm and the largest
particle contained within the test specimen shall
be smaller than A of the specimen diameter. If.
after completion of a test. it is found that oversize
particles are present. indicate this information in
the report of test data under remarks. Determine
the average height and diameter of the test spec-
imen using the apparatus specified in 5.9, Take
3 minimum of three height measurements (120°
aparnt) and at least three diameter measurements
at each of the quarier points of the height. The

height-to-diameter ratio of the specimen shail be--

between 2 and 2.5.

Noti 7—If large wil panicles are found in the
spevimen afler testing. a particie.size analvsis in accord-
ance with Method D 422 may be performed to confirm
the visual observation and the results provided with the
1e3 report.

8.2 Undisturbed Spevimens—Prepare undis-
turbed specimens from large undisturbed sam-
ples or from samples secured in acvordance with
Practice D 1587 or other accepuahle undisturbed
tube sampling procedures. Undisturbed samples
shall be preserved and transported as outlined for
Groups C or D samples in Practices D 4220.
Specimens obuained by tube sampling may be
tested without trimming. except for the squaring
of ends, provided soil characteristics are such that
no significant disturbance results from sampling
and the specimen is uniformly crcular, Handle
specimens carefully 1o minimize disturbance.
changes in cross section, or loss of water content.

(aeclectn— 172~

If compression or any type of noticeable distur-
bance would bx caused by the extrusion device.
split the sample 1ube lengthwise or cut it ofT in
small sections to facilitate removal of the speci-
men with minimum disturbance. Prepare
trimmed specimens in an environment where the
change in the water content of the soil is mini-
mized (Note 8). Specimens shall be of unilorm.
circular cross section perpendicular to the axis of
the specimen. Where pebbles or crumbling result
in excessive irregulanty along the outside edges
of the specimen or at the ends. pack soil from
the timmings in the irregulanties 1o produce the
desired surface. As an alternative. the ends of the
specimen may be capped with a minimal thick-
ness of plaster of paris. hydrostone, or similar
matenial. Where soil conditions permit. a2 vertical
lathe accommodating the total sample may be
used as an aid in iInmming the specimen to the
required diameter. Determine the mass and di-
mensions of the test spevimen in accordance with
5.9 and 5.11. If the specimen is to be cpped.
determine its mass and dimensions before cup-
ping. Enclose the specimen in the rubber mem-
branc and seal the membrane to the spevimen
hase and cap immediately after preparation.

Nott X—A controlled high-humidity mom 13 usu-
ally used for this purpuse.

6.3 Remedded Spevimens—Prepare the spevi-
men by first thoroughly working the undisturbed
specimen. which has been tested and is still en-
cased in the rubber membrane. with the fingzers.
Then reform the specimen by forming within a
mold having dimensions such that the remolded
specimen dimensions will be equal 10 those of
the undisturbed specimen. Exercise care to avoid
entrapping air in the specimen. This will 2id in
obtaining a uniform unit weight. in remoiding to
the same void ratio as the undisturbed specimen.
and in preserving the natural water content of
the soil.

6.4 Compacted Spevimens—Prepare  speai-
mens using the compaction method. predeter-
mincd water content. and unit weight prescribed
by the individual assigning the test. Compacied
specimens may be prepared by compacting ma-
terial in at least six layers. using a pressing or
kneading action. into a split mold of circular
cross section having dimensions meeting the re-
quirements of 6.1, Matzrial required for the spec-
imen shall be hatched by thoroughly mixing soil
with sufficient water to produce the desired water

D 2850
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U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office SAS Number
P.O. Box 818 - Alexandria, Virginia 22313
Phone: 703/557-2890 - FTS/557-2490

D.
E.

GEOTECH

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmittal Telephone Request

EPA Region/Client: — 1:

RSCC Representative: - Jdr) p@[S
Telephone Number:  (3l2) 253-2>720

Date of Request:

Site Name: H’mco Dun“:ﬁ ) ﬂkha/t TN

Please provide below description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in a delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1.

2.

3.

General description of analytical service requested:
phycicald Soil deoo o gofi ¢ Stdiment,
low loased

-_dvYe\n Syzre
- Ydriaxial Covveve £510)

Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether Jow, medium or high concentration):

21_jow level soils/sediment for gran Size
& lowlened <oils o Aviaxal compregaion

Purpose of analysis (specify whether Superfund (enforcement or remedial action),
RCRA, NPDES, etc.):

Svpméuntk RT
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4. Estimated date(s) of collection: AU.,S (44’(" qu {

5.  Estimated date(s) and method of shipment: (Veraht 400 Er

Cxoect all Sdrmplo in oy JW&pM‘If‘

6.  Number of days analysis and data required after laboratory receipt of samples:

30 .

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program): _—

Paahele Size - ASTn D922 ,DY2/, DBSY (qttacped)

Thayial Cowonrecsion: A Stwy  D2850 (atHtaihed ) -

. Special technical instructions (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

See Attachwe st 1L (panticly size ) . ¢ i
Y, ' ' > ; 4
Shvess - Shaum uave. .

USE oNWY THE METHDODS SPECIFIED ABD\/E%OKTA/A) AQOROVAL
0F EPA ReGron I PRYOZ TO JSE OFANY OTat METYHDD

9.  Analytical results required (if known, specify format for data sheets, QA/QC

reports, Chain-of-Custody documentation, etc.) If not completed, format of results
will be left to program discretion.

Sed Atlmehed  AHadwi At 2 ¢« Atfzaohme L 4

1 4

10. Ot‘l;er (use additio‘?al Ehge% %r Jgstzach supl;\ajlementa{)y %’,{%ng%n’ &s)'r:'efdzdé_:
witl TED A -
€ %*/?;?)unm |F A8 DoES NOT D?gfww METHS D.S CITED ARbye
See A Clym
11. Name off?amp 'n%;p%g contact: Gf cqj} Zutdy/{ -
Phone: _ ({If) Y572 -471)

, :
B.Leand.) Seve, hydromelin ¢ gravily v hwg rasawsic. ypor,
Lraty w‘/ MusT lslf:uﬁmffjmwﬁ "o Tosapic moishre
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12. Data Requirements

Precision Desired

Parameter . " Detection Limit (2% or Concentration)
gzm.:_u_c_Lﬁggc | A
o paszIng
e

13. QC Requirements

Limits
Audits Required Frequency of Audits (Percent or Concentration)

9(9,4/; S\2e lab Avplials Lo _Coaru facding (2ne.10)
—losamaples o loao 231 RP)

£ine “0(3‘)_&7\0 ( < Mo. ’O)
20/ RPD
: 7
Afachon <10/ £PD
£

Hiswal compntaim — none.

14, Action Required if Limits are Exceeded
{L.eamnfu; contacts SO

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you have any
questions or need any assistance, please contact your Regional representative at the
Sample Management Office.
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SAMPLE PREPARATION ATTACHMENT 1
1.) Air-dry entire sample (see below), record air-dried weight (A)
2.) If the sample contains large pieces of material cther than
so0il such as wood, leaves, leather, mats of hair, etc., this
material should be removed by the analyst after the original air-
dried weight has been recorded. A short written description of the
material removed should be recorded. Record wveight of material
removed (B). -
3.) Record weight of air-dried scil submitted, (A) - (B).
NOTE: Air-dry sample by spreading out sample in an aluminum pan or
a crucible to dry. Length of time to air-dry sample (24 hours to

possibly severzl days) will depend on type of soil received and its
moisture content. Final air-dried soil should have <5% moisture.

MINIMUM SAMPLE SIZES

The air-dried soil is prepared for mechanical analysis as
described in ASTM D-421. The separation on the No. 10 sieve
results in a coarse and a fine fraction.

ASTM D-422 gives minimum sample sizes for samples with nominal
diameters of the largest particles ranging from 3/8" to 3",
Furthermore, these samples as well as samples with the largest
particles less than 3/8" require a pinimum sample size to yield
portions passing a No. 10 sieve of 115 grams for sandy soils and
€5 grams for silt/clay soils.

It is acceptable to use entire sample for analysis to meet
these minimum reguirements.

If these minimum reguirements are not possible due ¢to
insufficient sample size, OR if the total weight of air-dried soil
submitted is less than 200 grams, CONTACT SMO IMMEDIATELY (SMO will
contact the Region). Give SMO the following information for the
sarnples not meeting the ASTM D-422 regquirements or the 200 gram
requirement: sample numbers, sample weights, and required sample
weights. Region V CRL will determine whether to proceed with or
terminate analysis.

COARSE FRACTION:

Perform a sieve analysis of the portion retained on the No.
10 sieve according to the ASTM test method using the following
sieves: 3" (75 mx), 2" (50 mm), 1 1/2" (37.5 mz), 1" (25.0 mm),
3/4" (19.0 mm), 3/8" (9.5 mm), No. 4 (4.75 mm), No. 10 (2.00 mm).

FINE FRACTION:

Perform hydrometer, hygroscopic moisture, and specific gravity
analysis on the fraction that passes a No. 10 sieve. Give a
written description of the portion passing No. 10 sieve. If sandy,
use 100 grams for hydrometer analysis, and if clay/silt, use 50
grams for hydrometer analysis.

Perform a sieve analysis of the portion that passes a No. 10
sieve according to ASTM D-422 using the following sieves:

No. 20, No. 40, No. 60, No. 80, No. 100, No. 200.
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RAW DATA:

All hand-written raw data must be submitted, and should
include the following:

Total air-dried weight of sample submitted (A).

Total air-dried weight of extraneous material removed (B).
Total air-~dried weight of soil submitted (A) - (B).

Total weight of soil retained on a No. 10 sieve.

Total weight of soil passing a No. 10 sieve.

Complete coarse fraction sieve analysis.

Complete hydrometer analysis including time, temperature,
hydrometer readings, type of hydrometer, etc.

Complete hygroscopic moisture analysis.

Complete specific gravity analysis.

Complete fine fraction sieve analysis.

Written description of extraneous material removed (if any),
and of material passing a No. 10 sieve (sand or clay/silt).

SO es WwWN
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Attachment A is-suggested to be used as a2 raw data form by the
laboratory, or the laboratory may use their own raw data forms as
long as all reguired deliverables are included.

CALCULATIONS:

All calculations may be performed using a computer generated
spreadsheet, but both handwritten raw data AND computer
spreadsheets must be submitted as case deliverables.

REPORT:

Report results as percent finer than the specified particle
size. Present data as tabulated AND in the form of a grain-sized
distribution curve on a semi-logarithmic chart with percent finer
by weight plotted on the arithmetic scale and grain size plotted
on the logarithmic scale.
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‘ynalyste:

laboratory:

ASTM D-422 Particle Size Analysis of Soils

EPA Sample No.:

r¥;ab.8anp1e No.:

-

Sample Preparation:

Total air-dried sample:
Total air-dried extranecus material:
Total air-dried soil:

de 1 QO AN h

Total weight soil retained No. 10 sieve:
Total weight soil passing No. 10 sieve:
$ Retained No. 10 Sieve:
% Passing No. 10 Sieve:
Extraneous material description:
‘% passing No. 10 description
Coarse Sieve Analysis: Sieve Size Weight Retained, g
Date: an '
2"
11/72"
1"
3/4"
a/gn
No. 4
No.10
Hydrometer Analysis: Date: Type of hydrometer:
Time Hydrometer | Rydrometer Corrected Tenperature
(min.) Actual Tipe Actual Comp. Corr. Hydrometer *'c
) 2
5
15
30
60
250
1440

Date:

Fine Sieve Analysis:

Sieve Size:

Weight Retained, g

No.
No.
No.
No.
No.
No.

Hygroscopic Moisture Analysis:

Tare + Dry Weight:

Tare:

Sample Weight:

Dry Weight:

 Moisture:

Analysis:

Specific Gravity

Pycnometer, Water:
Pycnonmeter, Water, Soil:

Pycnometer:

O i e qag

Temperature, ¢C:

Specific Gravity:

Cormments:
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6.2 Biological degradation is inhibited by the addition of H,S0, to pH
Store at 4°C. The sample is stable for 7 days prior to extraction and 40

days after extraction.

7.0

PROCEDURE
7.1 Distillation:

7.1.1 Measure 500 mL of sample into a beaker. Lower the pH to
approximately 4 with concentrated H,S0, (1 mL/L), and transfer to the
distillation apparatus.

7.1.2  Distill 450 mL of sample, stop the distillation, and when
boiling ceases, add 50 mL of warm reagent water to the flask and resume
distillation until 500 mL have been collected.

7.1.3 If the distillate is turbid, filter through a prewashed
membrane filter. )

7.2 Direct photometric method:
7.2.1 Using working solution A (Step 5.8), prepare the following

standards in 100-mL Class A volumetric flasks. A minimum of a blank and
three standards must be prepared:

Working Solution A (mbL) Concentration {ua/L)
0.0 0.0
0.5 50.0
1.0 100.0
2.0 200.0
5.0 500.0
8.0 800.0
10.0 1000.0

7.2.2 To 100 mL of distillate or to an aliquot diluted to 100 mL
and/or standards, add 2 mL of buffer solution (Step 5.4) and mix. The pH
of the sample and standards should be 10 + 0.2.

7.2.3 Add 2.0 mL aminoantipyrine solution (Step 5.5) and mix.

7.2.4 Add 2.0 mL potassium ferricyanide solution (Step 5.6) and

mix.
7.2.5 After 15 min., read absorbance at 510 nm.
7.3 Chloroform extraction method:
CAUTION: This method should be performed in a hood; chloroform is toxic.

7.3.1 Using working solution B (Step 5.9), prepare the following
standards. Standards may be prepared by pipetting the required volumes
into the separatory funnels and diluting to 500 mL with reagent water. A
minimum of a blank and three standards must be prepared:

9065A - 3 Revision 1
November 1990
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Working Solution B (mL) Concentration L

0.0 0.0
3.0 6.0
5.0 10.0
10.0 20.0
20.0 40.0
25.0 50.0

7.3.2 Place 500 mL of distillate or an aliquot diluted to 500 mlL
in a separatory funnel. The sample should not contain more than 50 ug/L
phenol.

7.3.3 To sample and standards add 10 mL of buffer solution (Step
5.4) and mix. The pH should be 10 + 0.2.

7.3.4 Add 3.0 mL aminoantipyrine solution (Step 5.5) and mix.

7.3.5 Add 3.0 mb potassium ferricyanide solution (Step 5.6) and
mix. '

7.3.6  After 3 min, extract with 25 mL of chloroform (Step 5.10).
Shake the separatory funnel at least 10 times, let CHCl; settle, shake
again 10 times, and let chloroform settle again.

7.3.7 Filter chloroform extract through filter paper. Do not add
more chloroform.

7.3.8  Read the absorbance of the samples and standards against the
blank at 460 nm.

7.4 Calculation:

7.4.1 Prepare a standard curve by plotting the absorbance values
of standards versus the corresponding phenol concentrations.

7.4.2 Obtain concentration value of sample directly from standard
curve.

QUALITY CONTROL
8.1 Refer to Chapter One for specific quality control procedures.

8.2 Calibration curves must be composed of a minimum of a blank and three

standards. A calibration curve should be made for every hour of continuous
sample analysis.

8.3 Dilute samples if they are more concentrated than the highest

standard or if they fall on the plateau of a calibration curve.

8.4 After calibrating verify calibration with an independently prepared

check standard.

9065A - 4 Revision 1
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8.5  The matrix duplicate and matrix spike are brought through the whole
sample preparation and analytical process.

9.0 METHOD PERFORMANCE

9.1 Inasingle Taboratory using sewage samples at concentrations of 3.8,
15, 43, and and 89 ug/L, the standard deviations were +0.5, +0.6, +0.6, and +1.0
ug/L, respectively. At concentrations of 73, 146, 299, and 447 pug/L, the
standard deviations were +1.0, +1.8, +4.2, and +5.3 ug/L, respectively.

9.2 In a single laboratory using sewage samples at concentrations of 5.3
and 82 ug/L, the recoveries were 78% and 98%, respectively. At concentrations
of 168 and 489 pg/L, the recoveries were 97% and 98%, respectively.

10.0 REFERENCES

1. Annual Book of ASTM Standards, Part 31, "Water," Standard D1783-70,
p. 553 (1976).

2. Standard Methods for the Examination of Water and Wastewater, 14th ed., pp.
574-581, Method 510 through 510C (1975).
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PHENOLICS (SPECTROPHOTOMETRIC, MANUAL 4-AAP WITH DISTILLATION)

METHOD 9065A
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ORGANIC-FREE
REAGENT WATER:

ol Plewaf- 1)

Determine the standard deviation (s) for each analyte as
follows:

s = (52)1/2
Determine the MDL for each analyte as follows:

MDL = t(n_“‘ a= .99)(5)

where t ., . o, is the one-sided t-statistic appropriate
for the number o? samples used to determine (s), at the 99
percent level.

For volatiles, all references to water in the methods refer
to water in which an interferant is not observed at the
method detection 1limit of the compounds of interest.
Organic-free reagent water can be generated by passing tap
water through a carbon filter bed containing about 1 pound
of activated carbon. A water purification system may be used
to generate organic-free deionized water. Organic-free
reagent water may also be prepared by boiling water for 15
minutes and, subsequently, while maintaining the temperature
at 90°C, bubbling a contaminant-free inert gas through the
water for 1 hour.

For a method blank to be acceptable for use with the
accompanying samples, the concentration in the blank of any
analyte of concern must be no higher than the highest of
either:

(1)The detection Yimit, or
(2)Five percent of the regulatory limit for that analyte, or
(3)Five percent of the measured concentration in the sample.

For semivolatiles and nonvolatiles, all references to water
in the methods refer to water in which an interferant is not
observed at the method detection limit of the compounds of
interest. Organic-free reagent water can be generated by
passing tap water through a carbon filter bed containing
about 1 pound of activated carbon. A water purification
system may be used to generate organic-free deionized water.

For a method blank to be acceptable for use with the
accompanying samples, the concentration in the blank of any
analyte of concern must be no higher than the highest of
either:

(1)The detection limit, or
ONE - 26
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(2)Five percent of the regulatory limit for that analyte, or
(3)Five percent of the measured concentration in the sample.

PRECISION: The agreement among a set of replicate measurements without
assumption of knowledge of the true value. Precision is
estimated by means of duplicate/replicate analyses. These
samples should contain concentrations of analyte above the
MDL, and may involve the use of matrix spikes. The most
commonly used estimates of precision are the relative
standard deviation (RSD) or the coefficient of variation
(cv),

RSD = CV = 100 S/X,

where X = the arithmetic mean of the x, measurements, and s
= variance; and the relative percent difference (RPD) when
only two samples are available.

RPD = 100 [(x, - %,}/{{x; + x,)/2}].

PROJECT: Single or multiple data collection activities that are
related through the same planning sequence.

QUALITY ASSURANCE

PROJECT PLAN

(QAPJP): An orderly assemblage of detailed procedures designed to
produce data of sufficient quality to meet the data quality
objectives for a specific data collection activity.

RCRA: The Resource Conservation and Recovery Act.
REAGENT BLANK: See Method Blank.
REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent

grade are synonymous terms for reagents which conform to the
current specifications of the Committee on Analytical
Reagents of the American Chemical Society.

REAGENT WATER: Water that has been generated by any method which would
achieve the performance specifications for ASTM Type Il
water. For a method blank to be acceptable for use with the
accompanying samples, the concentration in the blank of any
ana;yte of concern must be no higher than the highest of
either:

(1)The detection limit, or
(2)Five percent of the regulatory limit for that analyte, or

(3)Five percent of the measured concentration in the sample.

ONE - 27
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REFERENCE MATERIAL:

SPLIT SAMPLES:

STANDARD ADDITION:

STANDARD CURVE:

SURROGATE:

TRIP BLANK:
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For organic analyses, see the definition of organic-free
reagent water.

A material containing known quantities of target analytes in
solution or in a homogeneous matrix. It is used to document
the bias of the analytical process.

Aliquots of sample taken from the same container and analyzed
independently. In cases where aliquots of samples are
impossible to obtain, field duplicate samples must be taken
for the matrix duplicate analysis. These are usually taken
after mixing or compositing and are used to document intra-or
interlaboratory precision.

The practice of adding a known amount of an analyte to a
sample immediately prior to analysis. It is typically used
to evaluate interferences.

A plot of concentrations of known analyte standards versus
the instrument response to the analyte. Calibration
standards are prepared by successively diluting a standard
solution to produce working standards which cover the working
range of the instrument. Standards should be prepared at the
frequency specified in the appropriate section. The
calibration standards must be prepared using the same type
of acid or solvent and at the same concentration as will
result in the samples following sample preparation. This is
applicable to organic and inorganic chemical analyses.

An organic compound which is similar to the target analyte(s)
in chemical composition and behavior in the analytical
process, but which is not normally found in environmental
samples.

A sample of media taken from the laboratory to the sampling
site and returned to the laboratory unopened. The media used
for the trip blank is acceptable if the concentration of any
analyte of concern in the media is no higher than the highest
of either:

(1)The detection limit, or

(2)Five percent of the regulatory limit for that analyte, or
(3)Five percent of the measured concentration in the sample.

A trip blank is used to document contamination attributable
to shipping and field handling procedures. This type of

blank is useful in documenting contamination of volatile
organics samples.

ONE - 28
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METHOD 9065A
PHENOLICS (SPECTROPHOTOMETRIC, MANUAL 4-AAP WITH DISTILLATION)

1.0 SCOPE AND APPLICATION

1.1 This method is applicable to the analysis of ground water,
drinking, surface, and saline waters, and domestic and industrial wastes.

1.2 The method is capable of measuring phenolic materials at the 5 pg/L
level when the colored end product is extracted and concentrated in a solvent
phase using phenol as a standard.

1.3 The method is capable of measuring phenolic materials that contain
more than 50 ug/L in the aqueous phase (without solvent extraction) using phenol
as a standard.

1.4 It is not possible to use this method to differentiate between
different kinds of phenols.

2.0 SUMMARY OF METHOD . : T

2.1 Phenolic materials react with 4-aminoantipyrine in the presence of
potassium ferricyanide at a pH of 10 to form a stable reddish-brown antipyrine
dye. The amount of color produced is a function of the concentration of phenolic
material.

3.0  INTERFERENCES

3.1 For most samples a preliminary distillation is required to remove
interfering materials.

3.2 Color response of phenolic materials with 4-aminoantipyrine is not
the same for all compounds. Because phenolic-type wastes usually contain a
variety of phenols, it is not possible to duplicate a.mixture of phenols to be
used as a standard. For this reason phenol has been selected as a standard and
any color produced by the reaction of other phenolic compounds is reported as
phenol. This value will represent the minimum concentration of phenolic
compounds present in the sample.

3.3 Interferences from sulfur compounds are eliminated by acidifying
the sample to a pH of <4 with H,S0, and aerating briefly by stirring.

4.0 APPARATUS AND MATERIALS

4.1 Distillation apparatus: Al1l glass, consisting of a 1-liter Pyrex
distilling apparatus with Graham condenser.

4.2 pH meter.
4.3 Spectrophotometer: For use at 460 or 510 nm.
4.4 Funnels.

9065A - 1 Revision 1
November 1990
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4.6 Membrane filters. -

4.5 Filter paper.

4.7 Separatory funnels: 500- or 1,000-mL.

4.8 Nessler tubes: Short or long form.

4.9 Class A volumetric flasks: 100 mL
5.0  REAGENTS

5.1 Reagent grade chemicals shall be used in all tests. \Unless
otherwise indicated, it is intended that all reagents shall conform to the
specifications of the Committee on Analytical Reagents of the American Chemical
Society, where such specifications are available. Other grades may be used,
provided it is first ascertained that the reagent is of sufficiently high purity
to permit its use without lessening the accuracy of the determination.

5.2 Reagent water. All references to v i i refer to
reagent water, as defined in Chapter One. Seo Total PM/M,Q-..)

5.3 Sulfuric acid solution, H,S0,: Concentrated.

5.4 Buffer solution: Dissolve 16.9 g NH,C1 in 143 mL concentrated NH,OH
and dilute to 250 mL with reagent water. Two mL of buffer should adjust 100 mbL
of distillate to pH 10.

5.5 Aminoantipyrine solution: Dissolve 2 g of 4-aminoantipyrine (4-
AAP) in reagent water and dilute to 100 mL.

5.6 Potassium ferricyanide solution: Dissolve 8 g of K;Fe(CN), in
reagent water and dilute to 100 ml.

5.7 Stock phenol solution: Dissolve 1.0 g phenol in freshly boiled and
cooled reagent water and dilute to 1 1iter (I mL = 1 mg phenol).

NOTE: This solution is hydroscopic and toxic.

5.8 Working solution A: Dilute 10 mL stock phenol solution to 1 liter
with reagent water (1 mL = 10 pg phenol).

5.9 Working solution B: Dilute 100 mL of working solution A to 1,000
mL with reagent water (1 mL = 1 ug phenol).

5.10 Chloroform.
6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 . A1l samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.

9065A - 2 Revision 1
November 19390
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CLP Sample Management Office SAS Number
P.O. Box 813 - Alexandria, Virginia 22313
Phone: 703/557-2490 - FTS/557-2490
SPECIAL ANALYTICAL SERVICES
Client Request
Regional Transmittal Telephone Request

EPA Region/Client: —
RSCC Representative: - jar\ pﬁls

Telephone Number: _ (312) 3§3 -2720

Date of Request:

Site Name: Jfkmoo Domp, Elbhart N

Please provide below description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in a delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

l.

2.

3.

General description of analytical service requested:

Adwminabon ©f Totat _ohemol by
_duohllabon _« veachon 24 AN @ st
alkaline *Fc,m'a{am?de + 4“4/*'13, MAXousrd
cOloriW‘M'Ca,U\IL
Definition and number of work units involved (specify whether whole samples or

fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium or high concentration):

S5 lowlevel aguoran QAarnp o,

-

Purpose of analysis (specify whether Superfund (enforcement or remedial action),
RCRA, NPDES, etc.)::  Uperfond  Lewedinl
L




T@"ELQ ?W" 7

40

S.

6.

7.

9.

lo.

11.

Estimated date(s) of collection: Au §M+ MCI /L

Estimated date(s) and method of shipment: Ao lVI 19\4 oYAZ4 f)l 4/\/‘{'

afties”

Number of days analyéis and data required after laboratory receipt of samples:
30 .

Analytical protocol required (attach copy if other than a protocol currently used in
this program): —

WA Sw g Muthod Q066A

Special technical instructions (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

yeco/en, mq'}/t X

Analytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.) If not completed, format of results
will be left to program dLscrenon;M 1

relat,

L e l 4
m&mmmwm Hon
Other (use additional sheets or attach supplementary information, as needed):

Sce. AHadumet |0
Name of sampling/shipping contact: G( S‘} Q{At’ chel
Phone: _ 4¥) ¥53-8711
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12. Data Requirements

. Precision Desired
Parameter . - Detection Limit (=% or Concentration)

Tota| (/)k\yw | 2 vglL t29l

13. QC Requirements

Limits
Audits Required Frequency of Audits (Percent or Concentration)
Lab Ponk (distilled) 1 per 10 sen ples 4y Yl
of leps

Avi% So\ 15 - 1257,
AR late 75 125 ). 257/ kPD
o 44yl
Cle L Standond Y gs-1l1s /.

14. Action Required if Limits are Exceeded

Take cor/echve  ahonw caatr A Swo

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request. for special analytical services. Should you have any
questions or need any assistance, please contact your Regional representative at the
Sample Management Office.

c-7
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ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7. Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this
SAS request.

Section S. A1l original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section 6, above.
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METHODS FOR DETERMINATION OF INORGANIC SUBSTANCES 525

eluent and separated anions to their respective
acid forms.

4.2 For additional information, refer to the
different manufacturers’ instruction manuals.

5. Reagents

5.1 Eluent, 0.003 M sodium bicarbonate-
0.0024 M sodium carbonate: Dissolve 0.2520 g
NaHCO, and 0.2544 g Na,CO, in demineralized
water and dilute to 1 L (NOTE 2).

NOTE 2: Eluent concentration may be varied
slightly to obtain the same retention times for
each anion when a new separator column is used.
The NaHCO; is subject to thermal decomposi-
tion and must be weighed without prior drying.

5.2 Suppressor regeneration solution, 1N
H,S0,: Cautiously add 111 mL concentrated
H,S80, (sp gr 1.84) to approx 600 mL deminer-
alized water. Cool and dilute to 4 L with demin-
eralized water.

5.3 Standard anion solutions: Dry all salts
for 1 b at 105°C unless otherwise specified.
Store each standard solution in TFE-fluor-
ocarbon bottles.

5.3.1 Bromide standard solution, 1.00 mL =
1.00 mg Br: Dissolve 1.2877 g NaBr in demin-
eralized water and dilute to 1,000 mL.

§.3.2 Chioride standard solution, 1.00 mL =
1.00 mg Cl: Dissolve 1.6484 g NaCl in deminer-
alized water and dilute to 1,000 mL.

5.3.3 Fluoride standard solution, 1.00 mL =
1.00 mg F: Dissolve 2.2101 g NaF in deminer-
alized water and dilute to 1,000 mL.

5.3.4 Nitrate-nitrogen standard solution, 1.00
mL = 1.00 mg NO;-N: Dissolve 6.0681 g
NaNOQ; in demineralized water and dilute to
1,000 mL.

5.3.5 Nitrite-nitrogen standard solution, 1.00
mL = 1.00 mg NOy-N: Dissolve 4.9259 g
NaNO, in demineralized water and dilute to
1,000 mL.

§.3.6 Phosphorus standard solution, 1.00
mL = 1.00 mg P: Dissolve 4.3936 g anhydrous
KH,PO, in demineralized water and dilute to
1,000 mL.

5.3.7 Sulfate standard solution, 1.00 mL =
1.00 mg SO,: Dissolve 1.8140 g K,SO, in de-
mineralized water and dilute to 1,000 mL.

5.4 Mizxed stock solution: Prepare 1,000 mL
mixed stock solution by appropriate quan-
titative dilution of each standard solution
(NOTES 3 and 4).

Coneantration v
_— gl
5.00
50.0
5.0
5.0
5.0
50.0
50.0

]
t

z 9z
B0l uwdw
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NOTE 3. If nitrite is omitted from the mixed
stock solution. the solution is stable for at least
1 month when stored and refrigerated in a clean
TFE-fluorocarbon bottle. If nitrite is included in
the mixed-stock solution, the solution needs to
be prepared fresh daily.
NOTE 4. The above is only an example of a
mixed-stock solution. Other appropriate concen-
trations can be prepared

5.5 Mixed standard solutions: Prepare at
least three mixed standard solutions by ap-
propriate dilution of the mixed stock solution.
The solutions should bracket the concentration
range of interest.

6. Procedure

6.1 Set up the ion chromatograph according
to the operating parameters described in 4.1.
Equilibrate the columns with eluent untd a
stable baseline is obtained Allow approximate-
ly 30 min for equilibration.

6.2 Set the full-scale conductivity to 10, 30,
or 100 pS as is appropriate for thé expected
sample-anion concentrations. The higher settings
are required for higher sample-anion concen-
trations.

6.3 Level the integrator at 10 mV (a display
of 1000 with no signal). Adjust the ion
chromatograph’s offset to approximately 11 mV
(a display of 1100). This ensures that the ion
chromatograph’s signal will not fall below 10 mV
during the course of the analyses. The baseline
signal tends to drift in a negative direction over
& long period of time Each chromatogram can
be started at a signal level of 10 mV using the
integrator’s automatic-zero control

6.4 Enter an appropriate program into the
main program controller of the ion chromato-
graph according to the manufacturer’s instruc-
tion manual The system is configured so that
the ion chromatograph controls the autosampler
and starts the integrator at the beginning of each
sample injection {NOTE 5).
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NOTE 5. For additional information on compu-
terized data reduction, see Hedley and Fishman
(1982).

6.5 Place the mixed standard solutions in the
first positions of the sample tray followed by a
standard reference material and then the sam-
ples. Place a standard reference material in every
twentieth position of the remainder of the sam-
ple tray.

6.6 Create an information file in the in-
tegrator by pressing the DIALOG key. Through
this information file. various integrator functions
can be enabled or disabled during the recording
of a chromatogram The only necessary function
is ER (end run). It terminates the chromatogram
at the appropriate time as determined by the
operator’s setting of the jon chromatograph'’s
controller, which actuates the sampler and causes
the injection of a new sample

6.7 Press the integrator's PT EVAL key be-
fore starting a series of analyses. The integrator
will take about 50 s to store the baseline signal
80 that a peak can be distinguished from baseline
noise. The baseline noise can be evaluated before
each chromatogram, using the integrator's ET
function.

6.8 Set the ion chromatograph’s PGMAUTO/
MANUAL switch from MANUAL to AUTO and
press Start/Step to begin the analyses

7. Calculation

7.1 The integrator automatically computes
the concentration of each anion in each sample
by comparing its peak height or area to the
analytical curve. Retention times for the seven
anions are given in table 12.

8. Report

8.1 Report bromide (71870, chloride (00940),
fluoride (00950}, nitrate-nitrogen (00618), nitrite-
nitrogen (00613), orthophosphate-phosphorus
{00660), and sulfate (00945), dissolved, concentra-
tions as follows: less than 1 mg/L, nearest 0.01
mg/L; 1 mg/L and above, two significant figures.

9. Precision

9.1 Analysis of a number of test samples 10
times each by one operator resulted in mean
values, standard deviations, and percent relative
standard deviations as shown in table 13.

-&

TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Table 12—Approximate retention times of anions by ion

chromatography
Time
Constituent {min)
Fivoride 22
Chioride 33
Nitrate-nitrogen 40
Orthophosphate-phosphorus 49
Bromide 65
Nitrate-nitrogen 15
Sulfate 86

Table 13.—Precision for lon chromatographic determination
of anions

Asiatrve
Stancard  stancars
Mean Ooviation Ceviation

Constituent imol tmo/L)  (percent)

0235 0020 68
Chioride g2 04 56

Da 171 .06 35
Da 272 24 &8
Da 584 39 a2
Da 9.90 39 a9
Da 586 7 12
Do 19 12 1.0
Fiuoride 018 004 222
Do 080 010 125
Do 79 .02 25
Do 82 .01 11
Da 202 a5 74
Nitrate-nitrogen a2 .01 83
Do 42 051 19
Do .70 081 14
Da 127 05 39
Do 526 M 27
Nitrite-nitrogen 03 01 R3
Orthophosphate-phosphorus 273 010 Az
Sulfate 1.68 05 a0
Da 388 30 26
Da 15.1 80 53
Do 821 9 14
Da 100 1.4 14
Da 148 3 20
Refersnces

Fishman, M. J, and Pye, G. §, 1979, Determination of
selectad anions in water by ion chromatography: US
Geological Survey WaterResources lpvestigations,
79-10L, S0 p

Hedley, A. G, and Fishman, M. J, 1982, Automation of an
ion chromatograph for precipitation analyxis with com-
puterized data redoction: US Geological Survey Water
Resources Investigations, 81-78, 33 p

Small, H. Stevens, T S, Bauman, W. C, 1975, Novel joa ex-
detaction: Analytical Chemistry, v. 47, p. 1801-9.
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U.S. Environmental Protection Agency
HWI Sample Management Office SAS Number
P.0, Box 818 Alexandr1a Virginia 22313

o FTS-557-2490

Approved for Scheduling
Special Analytical Services
Regional Request

| Regional Transmittal | | Telephone Request
I

|.L_| _

A. EPA Region and Site Name: _Region V

B. Regional Representative:  Jan Pcis

C. Telephone Number: (312) 3€2-2720

D. Data request:

E. Site Name: Hhwyo DUum
M ]

Please provide below a description of your request for Special Analytical Services under
the Uncontrolled Hazardous Waste Dumpsite Program. In order to most efficiently obtain
laboratory capability for your request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in delay in the processing of
your request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested: Analysis for wlahle suspended

-

solids ( €S2 °2 ) in water {surface waters, groundwater, drinking water, leachate,

etc.) Results are reported as mg/l Vclshle suspended solids.

2. Def1n1t1on and number of work units involved (specify whether whoie samples or
fractions; whetner o'ganvcs or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

S low el azq)wwuo R les —

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA, -
NPDES, etc.):

. 5309229‘ 3:42' (2!33:!1,‘.“ 14

4, Estimated date(s) of collection: /Xu{§;b¢*- lCTC]ﬁ' _

5. Estimated date(s) and method of shipment: Daijly by overnight carrier.




5/c25__-§-$/87 -7- TSS in water  6/29/87

6. Approximate number of days results required after I eeipt of samples: 30

7. Analytical protocol required (attach copy if other than a prcotocol currently used in
this program):

1. EPA Method 160.2, 1983 ed., (Gravimetric, Dried at 103° - 105° C) using glass fiber
filter discs without organic binder such as: Millipore AP-40, Reeve Angel 934-AH,
Gelman A/E, or equivalent. Use only membrane filter apparatus with 47 mm diameter
glass fiber filter and a coarse (40-60 micron) fritted disc filter support. The filter
and support specifications are mandatory., Samples will be held at 4°C until sample
analysis and validation of results are completed. Holding time is 7 days from date
of sample collection. '

2. EPA Mathod 1bo.4 - Tgnihion of reside Hrom 160.2

8. Specail technical instructionns (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

e

1. Sample aliquot volumes are selected
on the basis of the following factors. a) During Initial sample filtratrion, filtration
rate should not drop rapidly, or require more than 5 minutes of filtratrion time. (In-
crease the filter area or decrease the sample voiume as needed for sample reanalysis),
b) The sample aliguot filtered should provide a residue with greater than 1.0 mg for
aliquots less than 200ml in volume, and ¢) Sample aliquots should not exceed 200mi in
volume. 2. Duplicate sample aliquots will be filtered with 2 or more intervening
samples. 3. Final residues are to be weighed elther to constant weignt pursuant to
Section 7.6 of Method 160.1 (The final weight is to be used for calculations), or dried
overnight (12 hours of drying time) with the single weight used for calculations. Constant
weight s defined as less than 0.5 mg or less than 4% weight loss from the previous
weight, whichever is smaller. 4. Use only the methodsspecified above in items 7 and ~

8.

9, Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc,). If not completed, format of results will be
left to program discretion,

Identify EPA OC reference sample lot numbers used ang their true values and 95% con-
fidence intervals. B8ench records of tare weignts, final weignts, volumes filtared, blanks,
dunlizate samples, and reference samsles (211 in the order filtared} will be arzvided

along with copies of worksheets used to calculate results. Dates and time of a) filtraee
tion of initial 100ml volume, b) determination of tare weights, c) sample filtratijon, and

d) determination of constant residue weights will be part of bench records. All recordas 3f
analysis must be legible and sufficient to recalculate all sample concentrations and

QA results.

10. Other (use ,additional sheets or attach supplementary information, as needed):

ce. Atacihwent 10D -
11, Name of sampling/shipping contact: (;;fgiﬁ éZLlfTJ\C/(
Phone: A/Il 4,5’57 37”

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.
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ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7.

Section 9,

Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this
SAS request.

A1Y original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section 6, above.



5/025G-- /89 : _3-

1. DATA REQUIREMENTS

Parameter Detection Limit
Volatile .
Suspended Solids 2-3 mg/1 for 200 ml
Note: These are minimum sample aliquot

requirements. Report the
actual detection limits

used based on allowable
methodology options.

TSS in water 6/29/87

Precision Desired
(+% or Conc.)

Difference in duplicate
results shali not exceed
0.5 mg for duplicate
aliquots filtered.

IT. QUALITY CONTROL REQUIREMENTS Do not use designated field blanks for QA Audits.

Audits Required e requency of Audits

1 per group of 10 or
1) Lab Duplicates fewer samples

{See item 8.3 on Page 2)

1 per group or 10 or
2) Lab Blanks fewer samples

(200 mi aiiquots)

L set of 2 EPAOT | pervsopleset

Res1 erence
Saﬁ;2222%£;;nqgncration ~

1 1 S
"ot apalitaBl 4 _ VS

Limits* (+% or Conc.)

less than 0.5 mg o ~esiche 45

lass +han 18%c fo ss.ml::ic’. rfsid:g
S 5mg :
a2l

~0.5 to +0.5 mg,

<™Sqpa/l error for con-
centrd?fjfévézgg,&a’ﬁg/l
or < or = 2% for nem-
igil,edﬁcentrati ns > tnan
58-mc/ \\

N

* Alternate referenc2 samples must be approbed by Region V RSCC prior to analysis.

111, *Action Required if Limits are Exceeded:

Take corrective action and reanalyze samples.

Contact Jay Thakkar (312) 886-1972 or Chuck Elly (312) 353-9087.




RESIDUE, VOLATILE
Method 160.4 (Gravimetric, Ignition at 550°C)

STORET NO. Total 00505
Non-Filterable 00535
Filterable 00520

Scope and Application

1.1 This method determines the weight of solid material combustible at 550°C.

1.2 The test is useful in obtaining a rough approximation of the amount of organic matter
present in the solid fraction of sewage, activated sludge, industrial wastes, or bottom

sediments.
Summary of Method
2.1  The residue obtained from the determination of setat~flterable-er non-filterable residue

is ignited at 550°C in a muffle furnace. The loss of weight on ignition is reported as mg/1
volatile residue. Suspended. solrds.

Comments

3.1 The test is subject to many errors due to loss of water of crystallization, loss of volatile
organic matter prior to combustion, incomplete oxidation of certain complex organics,
and decomposition of mineral salts during combustion.

3.2 The results should not be considered an accurate measure of organic carbon in the
sample, but may be useful in the control of plant operations.

3.3 The principal source of error in the determination is failure to obtain a representative
sample.

Sample Handling and Preservation

4.1 Preservation of the sample is not practical; analysis should begin as soon as possible.
Refrigeration or icing to 4°C, to minimize microbiological decompostion of solids is
recommended.

Precision and Accuracy

5.1 A collaborative study involving three laboratories examining four samples by means of
ten repiicates showed a standard deviation of =11 mg/1 at 170 mg/1 volatile residue
concentration.

Reference

6.1 The procedure to be used for this determination is found in:
Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 95,
Method 208E, (1975).

Approved for NPDES
Issued 1971

160.4-1



208 A. Total Residue Dried at 103-105 C

1. General Discussion

a. Principle: A well mixed sample is
evaporated in 2 weighed dish 2nd dried
to constant weighr in an oven at 103 to
105 C. The increase in weight over that
of the empty dish represents the total
residue, which is an arbitrary quantity
defined by the procedure followed. The
determined values may not check with
the theoretical value for solids calculated
from the chemical analysis of water. Ap-

by adding 1 N sodium hydroxide to
wastewater samples with 2 pH below
4.3 and maintaining the pH of 4.5 dur-
ing evaporation. Correct the final calcu-
lation for the added sodium.

b. Interferences: Exclude large, float-
ing particles or submerged agglomerates
of nonhomogeneous materials from the
sample. Disperse visible Hoating oil and
grease wich a blender before withdraw-
ing a sample portion for analysis.

proximate methods for correlating the A.2. Apparatus

chemical analvsis with the residue are
available.! Although the results mav not
represent the weighe of actual dissolved
and suspended solids in wastewater
samples. the determination serves a use-
ful purpose for plant control. In some
. instances. correlation may be improved

a. Evaporating  dishes: Dishes of
100-m! capacity made ot the following
materials:

1) Porcelain, 90-mm diam.

2) Platinum-—Generally sausfactory
for all purposes.

3) Vvcor®

b. Mujfie furnace for operation at
550+50C.

¢. Steam bath.

d. Drving ozen. equipped with a
thermostatic control capable of main-
taining the temperacure within a 2 C
range.

e. Desiccator. provided with a desic-
cant containing a color indicator of
moisture concentration.

S Analytical balance. 200-g capacity.
capable of weighing 10 0.1 mg.

3. Procedure

a. Ignite the clean evaporating dish at
550450 Cfor 1 hr in a muffle furnace.

b. Cool, desiccate. weigh. and store
the dish in a desiccaror unul ready for
use. filered

¢. Transfer the{measured saniple <o
the preweighed dish and evaporate to
drvness on a steam bath or in a drying
oven. Choose a sample volume that will
vield 2 minimum residue of 25 mg to
250 mg. Estimate the volume from the
conductivity. If necessary, add successive
portions of sample to the same dish.
When evaporaung in a drying oven.

*A product of Corming Glass Works, Corning. N Y.

B.2 fr Fll‘fvza‘hon
._Apparatus

All of the apparatus listed in Secti
208 A.2 is required and in addition:

a. Glass fiber filter disks®, without or-
ganic binder.

b. Filtrasion apparatus suitable for
the type of filter disk selected.

1) Filter bolder: Gooch crucible
adapter or membrane filter funnel.

2) Gooch crucible, 25-ml capacity
for 2.2-cm-size glass fiber filter.

L Suction ﬁ.zsk J00-ml capacitv. ;

lower the temperature to approximatelyv
98 C 1o prevent botling and splattering.
d. Drv the evaporated sample for at
least 1hrat 103 t0 105 C.
e. Cool the dish in a desiccator and

“weigh.

S Repeat the cvcle of drving at 105 to
105 C. cooling. desiccating. and weigh-
ing unal a constant weight is obtained.
or uniil loss of w eight is less than 4% of
the previous weight. or 0.5 mg. which-
ever is less.

4. Calculation
14-B)YX1.000

mg /[ rotal residue =
mi sample

where A =weigh: of sample + dish and
B=weight of dish.

5. Precision and Accuracy

The precision of the method is about
£4 mg or 5% When the residue
from a 50- to 100-ml sample of raw
sewage was weighed. the standard
deviation of the \\exﬂhmn was found to
be 1.9 mg (n=3: 60X10). but the dara
are considered stanstically unreliable be-
cause of sampling errors. On settled
effluents. a standard deviation of 0.9 mg
(n=1: §X20) was found and is stats-
ticallv reliable.

. ®

-
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208 E. Total Volatile and Fixed Residue at 550 C

1. General Discussion

The volaule and fixed components in
the total residue of Method A mav be
determined by igniung the sample at
550+50 C. The determination is useful
in the control of wastewater plant oper-
ation because it offers a rough approxi-
mation of the amount of organic matter
present in the solid fraction of waste-
water, activated sludge. industrial
wastes, or bottom sediments. Because
the result also may reflect loss of water
of crystallization, loss of volacile organic
matcer before combustion, mcomplete
oxidation of certain complex organics,
and decomposition of mineral salts dur-
ing combustion, it may not vield an ac-
curate measure of organic carbon.

2. Apparatus
See Sections 208 A.2 and 208 B.2.

3. Procedure

Ignite the residue produced by Meth-
od A to constant weight in a2 muffle tur-
nace at a temperature of 550+£50 C.
Have the furnace up to temperature be-
fore inserting the sample. (Usuallv. 15

to 20 min ignition are required.) Allow
the dish to cool parnally in air unul
most of the heat has been dissipated and
transfer to a desiccator for final cooling
in a dry atmosphere. Do not overload
the desiccator. Weigh the dish as soon as
it has cooled completel» Report the loss
of weight on ignition as total volatile
residue and the wexohed residue as total
fixed residue.

4. Calculation

mg/1volaule residue =
mlsample

mg/| fixed residue (B-C)X1.000
misample
where A=weight of residue+dish be-
fore ignitipn. B=weight of residue+dish
after igniuon. and C=weight of dish.

5. Precision and Accuracy

Three laboratories examined four
samples by means of 10 replicates wich a
standard deviation of £11 mg/[ac 170
mg/| volaule residue concentration.

Vss -+
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5/018__-0-6/87 (2) C0D ( Hi- and Lo-Tevels)
,3 6/26/87

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc. ) 1f not completed, format of results will be
left to prcgram!discret1on.

Bench records, tabulating titrant standardization, titration
volumes for titration or sample blanks (2 or more in number), samples, and QA Audits will
be provided for each method used., Al] records of analysis and caiculations must be
leaible and sufficient to recalculate all sample concentrations and QA Audit results.
Records of chioride analysis will be provided for any sampies so specified on the RAS/SAS
Traffic Report or SAS Packing List. Separate bench records will be provided for any C0D
determinations of high chloride sampies (>2000 mg/i Ci) 1ncluding weight of mercuric
sulfate used, sample titration volume and titration blank volume for each sample type.
EPA QC Reference samples, or any other reference samples, will be identified as to source
1ot number, and sample number. Corresponding "true" or target values and associated
95% confidence limits for analysis results will be provided for all reference samples
used.

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact: : - | ) C;Y?{ﬁ éZ&&finxﬁb‘
Phone: j—/d/—, "[fz?’ 577// b m -
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5/017__-0-7/87 . BOD in Water and Wastewater 7/30/87

U.S. Environmental Protection Agency 1 - ‘
CLP Sample Management Office ' ~ SAS Number
P. O, Box 818, Alexandria, Virginia 22313

PHONE: (703)/557-2490 or FTS/557-2490

Approved for Scheduling
SPECIAL ANALYTICAL SERVICES
Client Request

”></ ’ Regional Transmittal l ' Telephone Request

A. EPA Region/Client: Region V

B. RSCC Representative: Jar) PC’S

C. Telephone Number: (312) - 353-Q720

D. Date of Request:

E. Site Name: H:IMCQ DU 2] clhgrt TN

Please provide below a description of your request for Special Analytical Services under

the Contract Laboratory Program. In order to most efficiently obtain laboratory capability for
your request, please address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary informatidn as needed.

1. General description of analytical service requested: Analysis of

biological oxygen demand (BOD) in water and wastewater. Samples will be unfiltered.

Results are reported as mg/] oxygen.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

5 low el Qg oone Sampla.

»

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Sperfvnd  Rervedwl




5/017

-0-7/87 : BOD in Water and Wastewater 7/30/87

4, Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Dajly by overnight carrier. No 4}&*0@[45)\Q9pq2&
>

saN/!taAf defive.

. . . /
6. Number of days analysis and data required after laboratory receipt of samples:

30

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

BOD "Standard Methods for the Examination of Water and Wastewater” 15th or 16th

Edition, Method 507. A1l samples will be seeded unless otherwise stated.

8. Special technical instruction (if outside protocol requirements, specify compound

names, CAS numbers, detection limits, etc.):

Set-up 3 or more sample dilutions so that tW
or more sample dilutions overlap to result in a residual D.0. > or = to 1 mg/} and a D.0.

depletion > 2 mg/}l. Measure the seed BOD using 2 or more dilutions (Section 5d), BOD
results for 2 dilutions should agree within + or -~ 15%. Analyze unseeded dilution water
blanks , and glucose-glutamic acid checks (Section 5b of Method 507), both in duplicate,
in addition to sample dilutions., Determine the initial and final D.0. for each bottle,

Store samples at 4°C until analysis. The holding time 1s not to exceed 48 hours from the
time of the beginning of sample collection. Dilution water will be seeded so that calcu-

lated DO uptake from BOD of seed will be between 0.6 and 1.0 mg/1 (Section 5d of Method
537). Do not use seeded blanks to estimate seed corrections. All procedures defined in

the Method must be followed precisely. Check for interferences (Section 5ej.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). 1f not completed, format of results will be
left to program discretion.,

. -
A1l measurements and calculations must be documented and submitted. Submit all raw

data. Report initial and final D.0. from each bottle. Report BOD in mg/] for each
bottle and the average of each fitting the depletion range listed above using cal-

culations specified by "Standard Methods™ (Section 6 of Method 507). Report results of
duplicates, unseeded dilution water blank, BOD of seed, calculated DO uptake of seed in

seeded dilution water, and glucose-glutamic acid check.
EPA QC reference samples, or any other reference sample or initial calibration verifica-

tion, will be 1dentified as to source, lot number, and sample number, Corresponding
Ytrue” or target values and associated 35% confidence 1imits for analysis will be provide

for ald reference samples used.

10. Other (use additional sheets or attach supplementary information, as needed):

11, Name of sampling/shipping contact: (gVYHﬁ, ﬂ2¢kfcl~4,(,

\J
Phone: 414 4558 ¥71|




5/017G-0-7/87 BOD jin Water and Wastewater 7/30/87

I. DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired
(+% or Conc.)

BOD 2 mg/l Differences in duplicate

series of sample results

shall not exceed

2 mg/1 for concentrations
P less than 20mg/1.

I1I. QC REQUIREMENTS Do not use any field blanks for QA audits.

L Audits Required Frequency of Audits Limits* (% or Conc.)
Glucose-Glutamic acid 1 pair per set of 160-240 mg/1
checks samples
Yo/ . Cy s
Duplicate (full dilution at least 1 per group + or -(10% or 2 mg/1)
series) of 10 or fewer samples
Unseeded Dilution Water 1 pair per set of sam- <or =to 0.2 mg/l)
Blanks ples, including 1 pair
; for each lot of dilu-
g tion water
D0 Uptake of seed in calculated for each 0.6 to 1.0 mg/1
" seeded dilution water ~Tot of seeded dilution
i (calculated) water
1 set of EPA QC Demand 1 set of 2 per sample 75 - 125% Recovery
Reference Samples ' set
\ (if specified)
-~ Yes X No ___

I11. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples - Contact Jay Thakkar (312) 886-1972

& or Chuck Elly (312) 353-9087.

3 .
H

Please return this request to the Sampie Management Office as soon as possible to expedite
gn  processing of your request for special analytical services. Should you have any questions
i; or need any assistance, please call the Sample Management Office.
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OXYGEN DEMAND (BIOCHEMICAL)

P, = uncorrected net purgeable organic C1-,
»g C1~/L, and

¥V = volume of sample or standard purged,
L.

Determine the linear regression of in-
strument calibration standard curves for
each instrument configuration. Update this
linear regression daily by including the
standard points analyzed on that day. Cal-
culate the corrected organic chloride con-
centration for each replicate of each sample
by substituting the net organic chloride
content (C, or P,) of each sample replicate
into the appropriate linear regression equa-
tion.

7. Bibliography
DRESSMAN, R. C. Total Organic Halide, Method
_450.1—Interim. Drinking Water Rescarch
Div., Municipal Environmental Research
Lab., U.S. Environmental Protection Agency,
Cincinnati. Ohio.
JexEL, M.R. & P.V. ROBERTS. Total organic hal-

&’

ogen as a parameter for the characterization

of reclaimed waters: measurement, occurence,
formation, and removal. Environ. Sci Tech-
nol. 14:970.

KunN, W. 1974, Thesis, Univ. Karlsruhe, West
Germany.

KuHN, W, F. FucHs & H. SONTHEIMER. 1977.
Untersuchungen zur Bestimmung des organ-
isch gebundenen Chlors mit Hilfe eines neu-
artigen Anreicherungsverfahrens. Z Wasser-
Abwasser Forsch. 10:6:162. °

DRressMAN, R.C., B. A. NAAR & R. REDpZI-
xowsKl. 1979. The analysis of organohalides
(OX) in water as a group parameter. Proc.
7th Annual Water Quality Technology Conf.,
Philadelphia, Pa. American Water Works
Ass., Denver, Colo.

TAKAHASHI, Y., et al. 1980. Measurement of total
organic halides (TOX) and purgeable organic
halides (POX) in water using carbon adsorp-
tion and microcoulometric detection. Proc.
Symp. on Chemistry and Chemical Analysis
of Water and Wasie Water Intended for
Reuse, Houston, Tex. American Chemical
Soc., Washington, D.C.

DRESSMAN, R.C. & A. STEVENS. 1983. Analysis
of organohalides in water — An evaluatior
update. J. Amer. Water Works Ass. 75:431.

507 OXYGEN DEMAND (BIOCHEMICAL)*

1. Discussion

The biochemical oxygen demand (BOD)
determination is an empirical test in which
standardized laboratory procedures are
used to determine the relative oxygen re-
quirements of wastewaters, effiuents, and
polluted waters. The test measures the oxy-
gen required for the biochemical degra-
dation of organic material (carbonaceous
demand) and the oxygen used to oxidize
inorganic material such as sulfides and fer-
rous iron. It also may measure the oxygen
used to oxidize reduced forms of nitrogen
(nitrogenous demand) unless their oxida-
tion is prevented by an inhibitor.

The method consists of placing a sample

*Approved by Standard Methods Commi 1981.

in a full, airtight bottle and incubating the
bottle under specified conditions for a spe-
cific time. Dissolved oxygen (DO) is meas-
ured initially and after incubation. The
BOD is computed from the difference be-
tween initial and final DO. )

The bottle size, incubation temperature,
and incubation period are all specified.
Most wastewaters contain more oxygen-
demanding materials than the amount of
DO available in air-saturated water. There-
fore, it is necessary to dilute the sample
before incubation to bring the oxygen de-
mand and supply into appropriate balance.
Because bacterial growth requires nutrients
such as nitrogen, phosphorus, and trace
metals, these are added to the dilution
water, which is buffered to ensure that the
pH of the incubated sample remains in a

a
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12. Data Requirements

) . Precision Desired
Parameter Detection Limit (2% or Concentration)

Ayomide 0-10 m9jL + 101 For bomele

cincirhatino > 0.50 7/ ¢

oerwigc F9.10 L[
<n.5 mell
¢/

13. OQC Requirements

Audits Required Frequency of Audits (Percent o?(r:nc:rt::entration)
Lah Rlank da/lu (ot least < 90.10 M9/
' Vo1 per 20 3015 )
- - LabConbol Sample dally Cat [east 851y, rewvery
) | _  dper20sols)
¥ pratny soi ke one pec |0 Somples _ @IS fecorry

lab duplicate one per 10 Sarmplis t10°/) rpd
' fcaton dally (at (¢est 70 -/10 ‘//ccovzy
Standard, T dper20senples)
1&. Action Required if Limits are Exceeded .
Tke correihre gchon ard  (earalyze symples .

Conta ck ng_sqglz. M?‘MI Qéé[gg (fmo)

" Please return this request to the Sample Management Office as soon as possible to
£xpedite processing of your request for special analytical services. Should you have any
questions or need any assistance, please contact your Regional representative at the
Sample Management Office.

¥ maiy Sike concentation fobe Z 307 sanple conconhaBon.



ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7. Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those spacified in this
SAS request.

Section 9. A1l original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section 6, above.



Anions, ion-exchange chromatographic, automated

Parameters and Codes:
Anions, dissolved, |-2057-85 (see below)

Parameter Code
Bromide (mg/L as Bn 71870
Chloride (mg/L as Cl) 00940
Fluoride (mg/L as F) 00950
Nitrate (mg/L as N) 00618

1. Applicstion

1.1 This method may be used only for the
determination of dissolved bromide, chloride,
fluoride, nitrate, nitrite, orthophosphate, and
sulfate in natural water. Table 11 shows approx-
imate lower and upper concentration limits. Ac-
tual limits depend on many factors including
the column age, which affects column resolu-
tion, the relative concentrations of closely
eluting species, and the volume of the sample
injected. Samples containing anion concentra-
tions high enough to overload the column resins
or interfere with closely eluting species need to
be diluted or a sample loop smaller than the
200-uL, sample loop specified in this method
needs to be used. Sample dilution or use of
smaller volumes will change the detection limits
for all anions.

1.2 _Analyses must be performed on filtered
and unacidified samples.

1.3 The ion chromatograpbic {IC) technol-
ogY is 80 new that instruments and associated
data-processing equipment and software
available on the commercial market are not
standardized and operating conditions vary
enormously. Until operating conditions of
various manufacturers’ instruments become
more comparable and the equivalency of
methods using those instruments is established
by extensive testing, the IC method approved
for U.S. Geological Survey use will specify
instrument and associated software brands.
This does not imply endorsement of one prod-
uct over another, but rather, ackmowledges

Y- -
Parameter Code
Nitrite (mg/L as N) 00613
Onthophosphate (mg/L as P) 00671
Sulfate (mg/l. as SO,) 00945

Table 11.—Working ranges of anions by lon

chromatography
concentration?  concentration

Constitvent {mo/L) {mo/L)
Fluoride 0.01 50
Chioride 20 50
Nitrite-nitrogen .02 70
Orthophosphate-phosphorus .06 40
Bromide .10 150
Nlitrate-Nitrogen .05 150
Sulfate 20 100

Twith & targer sampis loop (tor 800 LL3,

tion ievels can be jowered,

that IC technology is rapidly changing and
developing.

2. Summary of method

2.1 A sample is injected into an ion
chromatograph and is pumped through three
different ion-exchange columns into a specific-
conductivity detector. Thz first two columns,
a precolumn and separator column, are packed
with low-capacity anion exchanger. Ions are
separated based on their affinity for the ex-
change sites of the resin. The last column is a
suppressor column that contains cation-
exchange resin in the hydrogen form. The sup-
pressor column reduces the background conduc-
tivity of the eluent to a low or negligible level
and converts the anions in the sample into their
corresponding acids. The separated anions in
their acid form are measured using an electrical-
conductivity cell Anions are identified based
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on their retention times compared with known
standards Quantitation is accomplished by
measuring the peak height or area and by com-
paring it with an analytical curve generated from
known standards.

2.2 During analysis, the suppressor column
will slowly be exhausted and, therefore, will need
to be regenerated Other suppressors, such as the
hollow-fiber suppressor, which is continuously
regenerated, may be used

2.3 For additional information on ion
chromatography, see Small and others (1975) and
Fishman and Pyen (1979).

3. Interferences

3.1 Because bromide and nitrate elute very
closely together, they potentially interfere with
each other. Bromide-to-nitrate ratios should not
exceed 1:10 or 10:1 if both ions are to be quan-
titated

3.2 High levels of organic acids may be pres-
ent in industrial and domestic wastes which may
interfere with inorganic-anion analysis Two com-
mon species, formate and acetate, elute between
fluoride and chloride.

3.3 Water from the sample injection will
cause 2 negative peak or dip in the chromato-
gram when it elutes, because its conductivity is
less than that of the suppressed eluent. This dip
usually occurs between F-! and Cl-!. Any peak
of interest eluting near the water dip must be suf-
ficiently resolved from the dip to be accurately
quantitated A method of eliminating the con-
ductivity drop due to bicarbonate and carbonate
is to introduce into the sample concentrations of
bicarbonate and carbonate that closely approx-
imate those of the eluent used for analysis. Ad-
justment of the sample background may be
accomplished in two ways

3.3.1 Dilute the sample with eluent if sample
dilution is required prior to analysis.

3.3.2 A volume of 1.0 mL of a prepared eluent
concentrate (a solution that is 100 times more
concentrated than the eluent with respect to
bicarbonate and carbonate ions) can be added per
100.0 mL of sample. CAUTION: Samples pre-
pared in this manner have a pH of about 10 and
will readily absorb carbon dioxide if left exposed
to the atmosphere. The result will cause a
positive-peak interference.

3.3.3 Standard solutions need to be prepared in
the same manner as the samples. It is important

TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

to prepare a blank using demineralized water at
eluent strength in bicarbonate and carbonate to
indicate any interferences that may have been in-
troduced by the sample-preparation technique

3.4 Samples containing high concentrations
of chloride or other anions may prevent resolu-
tion of closely eluting peaks. For example, the
peak for 0.1 mg of bromide per liter in the
presence of greater than 1,000 mg of chloride per
liter is swamped by the chloride peak. Bromide
begins to elute before the chloride peak complete-
ly returns to the baseline.

3.5 Unexpected, late-eluting peaks are a
potential source of interference. A peak eluting
about two minutes after sulfate, believed to be
oxalate, has been observed in some precipitation
samples.

4. Apparatus

4.1 Ion Chromatograph, Dionex Model 12;
auto-sampler, Gilson; integrator (NOTE 1), Spec-
tra Physics using the following operating con-

ditions:
Sample loop ~------- 200 pL
Eluent flow rate ---—- 138 mL/h (30
percent of full
capacity)
Sample pump flow rate 50 percent of
full capacity

Specific conductance
meter settings ---- 10, 30, or 100 xS
NOTE 1. A dual pen recorder (1 V and 100 mV)
may replace an integrator. The recorder should
be capable of full-scale response in two seconds
or less. A typical chart speed is 0.5 co/min.

4.1.1 Precolumn, 4 X 50-mm, fast-run, anion-
resin column (Dionex PN 030831 or equivalent)
placed before the separator column to protect the
separator column from contamination by par
ticulates or species strongly retained by the ion-
exchange resin.

4.1.2 Separator column, 4 X 250-mm, fast-
run, anion-separator column packed with low-
capacity, pellicular, anion-exchange resin (Dionex
PN 030830 or equivalent) that is styrene
divinylbenzene-based. This is suitable for resalv-
ing fluoride, chloride, nitrite, orthophosphate,
bromide, nitrate, and sulfate.

4.1.3 Suppressor column, 6 X 250-mm,
column-packed, with a highcapacity, column- ex-
change resin (Dowex 50W-X 16-H form resin or
equivalent) that is capable of converting the
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range suitable for bacterial growth. Com-
plete stabilization of a sample may require
a period of incubation too long for practical
purposes; therefore, 5 d has been accepted
as the standard incubation period.

Measurements of BOD that include both
carbonaceous oxygen demand and nitro-
genous oxygen demand generally are not
useful; therefore, where appropriate, an in-
hibiting chemical may be used to prevent
ammonia oxidation.! With this technique
carbonaceous and nitrogenous demands
can be measured separately. The inclusion
of ammonia in the dilution water demon-
strates that there is no intent to include the
oxygen demand of reduced nitrogen forms
in the BOD test. If this ammonia were
oxidized, errors would result because the
oxygen use would not be due exclusively
to pollutants in the sample.

The extent of oxidation of nitrogenous
compounds during the 5-d incubation pe-
riod depends on the presence of microor-
ganisms capable of carrying out this
oxidation. Such organisms usually are not
present in raw sewage or primary effluent
in sufficient numbers to oxidize significant
quantities of reduced nitrogen forms in the
5-d BOD test. Currently, many biological
treatment plant efluents contain significant
numbers of nitrifying organisms. Because
oxidation of nitrogenous compounds can
occur in such samples, inhibition of nitri-
fication is recommended for samples of sec-
ondary effluent, for samples seeded with
secondary effluent, and for samples of pol-
luted waters.

The method included here contains both
a dilution water check (5b) and a dilution
water blank (54). The dilution water check
is to determine the acceptability of a par-
ticular batch of dilution water before it is
used for BOD analysis. Seeded dilution
waters are checked further for acceptable
quality by measuring their consumption of
oxygen from a known organic mixture,
usually glucose and glutamic acid (5¢).

The dilution water blank, made at the
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same time that samples are analyzed, pro-
vides a further quality control on dilution
water at the time of analysis as well as on
the cleanliness of apparatus such as BOD
bottles.

The procedure for determining imme-
diate oxygen demand (IDOD) has been
eliminated because: (@) it was not clear
whether IDOD shouid be reported in 5-d
BOD data; (b) the measurement was in-
accurate because of the small differences
between initial DO and DO after 15 min;
(¢) arbitrary selection of 15 min for meas-
uring IDOD did not necessarily include all
short-termm  oxygen-consuming reactions;
and (d) the IDOD is, in some instances,
an iodine demand (during the DO deter-
mination) rather than a true DO demand.
The methods outlined here require deter-
mining initial DO immediately after mak-
ing the dilution. In this way all oxygen
uptake (including that occurring during the
first 15 min) is included in the BOD meas-
urement.

Although only the 5-d BOD is described
here, many variations of oxygen demand
measurements exist. These include using
shorter and longer incubation periods, tests
to determine rates of oxygen uptake, con-
tinuous oxygen uptake measurements by
respirometric techniques, etc.

2. Sampling and Storage

Samples for BOD analysis may degrade
significantly during s.orage between collec-
tion and analysis, resulting in low BOD
values. Minimize reduction of BOD by ana-
lyzing the sample promptly or by cooling
it to near-freezing temperature during stor-
age. However, even at low temperature,
keep the holding time to a minimum.
Warm the chilled samples to 20°C before
analysis; some storage time can be used to
accomplish this conveniently.

a. Grab samples: If analysis is begun
within 2 h of collection, cooling is unnec-
essary. If analysis is not started within 2 h
of sample collection, keep sample at or be-
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low 4°C from the time of collection. Begin
analysis within 6 h of collection; when this
is not possible because the sampling site is
distant from the laboratory, store at or be-
jow 4°C and report length and temperature
of storage with the results. In no case start
analysis more than 24 h after grab sample
collection. When samples are to be used
for regulatory purposes make every effort
to deliver samples for analysis within 6 h
of collection.

b. Composite samples: Keep samples at
or below 4°C during compositing. Limit
compositing period to 24 h. Use the same
criteria as for storage of grab samples, start-
ing the measurement of holding time from
the end of the compositing period. State
storage time and conditions as part of the
results.

3. Apparatus

a. Incubation bortles: 250- to 300-mL ca-
pacity, with ground-glass stoppers. Clean
bottles with a detergent, rinse thoroughly,
and drain before use. As a precaution
against drawing air into the dilution bottle
during incubation, use a water-seal. Obtain
satisfactory water seals by inverting bottles
in a2 water bath or adding water to the flared
mouth of special BOD bottles. Place a pa-
per or plastic cup or foil cap over the flared
mouth of the bottle to reduce evaporation
of the water seal during incubation.

b. Air incubator or water bath: Ther-
mostatically controlled at 20 £ 1°C. Ex-
clude all light to prevent possibility of
photosynthetic production of DO.

4. Reagents

a. Phosphate buffer solution: Dissolve 8.5
g KH,PO,, 2175 g K,HPO, 334 g
Na,HPO,-TH,0, and 1.7 g NHCl in about
500 mL distilled water and dilute to 1 L.
The pH should be 7.2 without further ad-
justment. Discard reagent (or any of the
following reagents) if there is any sign of
biological growth in the stock bottle.
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b. Magnesium sulfate solution: Dissolve
22.5 g MgSO,-7TH,0 in distilled water and
dilute to 1 L.

¢ Calcium chloride solution: Dissolve
27.5 g CaCl, in distilled water and dilute
tol L.

d. Ferric chloride solution: Dissolve 0.25
g FeCl;-6H,0 in distilled water and dilute
tolL.

e. Acid and alkali solutions, 1N: For neu-
tralization of caustic or acidic waste sam-
ples.

[ Sodium sulfite solution, 0.025N: Dis-
solve 1.575 g Na,SO, in 1000 mL distilied
water. This solution is not stable; prepare
daily.

g Nitrification inhibitor: 2-chloro-6-
(trichloro methyl) pyridine.t

h. Glucose-glutamic acid solution: Dry
reagent-grade glucose and reagent-grade
glutamic acid at 103°C for 1 h. Add 150
mg glucose and 150 mg glutamic acid to
distilled water and dilute to 1 L. Prepare
fresh immediately before use.

5. Procedure

a. Preparation of dilution water: Place
desired volume of water in a suitable bottle
and add 1 mL each of phosphate buffer,
MgSO,, CaCl,, and FeCl, solutions/L of
water. Seed dilution water, if desired, as
described in 5d. Test and store dilution
water as described in 56 and 5c so that
water of assured quality always is on hand.

b. Dilution water check: Use this pro-
cedure as a rough check on guality of di-
lution water. If dilution water has not been
stored for quality improvement, add suffi-
cient seeding material to produce a DO
uptake of 0.05 to 0.1 mg/L in 5 d at 20°C.
Do not seed dilution water that has been
stored for quality improvement. Incubate
& BOD bottle full of dilution water for §
d at 20°C. Determine initial and final DO
as in 5¢ and 5/. The DO uptake in 5 4 at

tNitrification Inhibitor 2533, Hach Chemica! Co., or
equivalent.
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20"C should not be more than 0.2 mg/L
and preferably not more than 0.1 mg/L.

If the oxygen depletion of a candidate
water exceeds 0.2 mg/L obtain a satisfac-
tory water by improving purification or
from another source. Alternatively, if ni-
trification inhibition is used, store the
seeded dilution water at 20°C until the ox-
ygen uptake is sufficiently reduced to meet
the dilution water check criteria. Storage
is not recommended when BODs are to be
determined without nitrification inhibition
because nitrifying organisms may develop
during storage. Check stored dilution water
to determine whether sufficient ammonia
remains after storage.

Before use bring dilution water temper-
ature to 20°C. Saturate with DO by shaking
in a partially filled bottle or by aerating
with filtered air. Alternatively, store in cot-
ton-plugged bottles long enough for water
to become saturated with DO. Protect
water quality by using clean glassware, tub-
ing, and bottles.

¢. Glucose-glutamic acid check: Because
the BOD test is a bioassay the results can

" be influenced greatly by the presence of

toxicants or by use of a poor seeding ma-
terial. Distilled waters frequently are con-
taminated with copper; some sewage seeds
are relatively inactive. Low results always
are obtained with such seeds and waters.
Periodically check dilution water quality,
seed effectiveness, and analytical technique
by making BOD measurements on pure
organic compounds. In general, for BOD
determinations not requiring an adapted
seed, use a mixture of 150 mg glucose/L
and 150 mg glutamic acid/L as a “stand-
ard” check solution. Glucose has an ex-
ceptionally high and variable oxidation rate
but when it is used with glutamic acid, the
oxidation rate is stabilized and is similar
to that obtained with many municipal
wastes. Alternatively, if a particular waste-
water contains an identifiable major con-
stituent that coatributes to the BOD, use
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this compound in place of the glucose-glu-
tamic acid. :

Determine the 5-d 20°C BOD of a 2%
dilution of the glucose-glutamic acid stand-
ard check solution using the techniques
outlined in 5d-;. If the 5-d 20°C BOD value
of the check is outside the range of 200 =
37 mg/L, reject any BOD determinations
made with the seed and dilution water and
seek the cause of the problem.

d. Seeding: It is necessary to have present
a population of microorganisms capable of
oxidizing the biodegradable organic matter
in the sample. Domestic wastewater, un-
chlorinated or otherwise-undisinfected ef-
fluents from biological waste treatment
plants, and surface waters receiving waste-
water discharges contain satisfactory mi-
crobial populations. Some samples do not
contain a sufficient microbial population
(for example some untreated industrial
wastes, disinfected wastes, high-tempera-
ture wastes, or wastes with extreme pH
values). For such wastes seed the dilution
water by adding a population of microor-
ganisms. The preferred seed is effluent from
a biological treatment system processing
the waste. Where this is not available, use
supernatant from domestic wastewater
after settling at 20°C for at least 1 h but
no longer than 36 h.

Some samples may contain materials not
degraded at normal rates by the microor-
ganisms in settled domestic wastewater.
Seed such samples with an adapted micro-
bial population obtained from the undisin-
fected effluent of a biological process
treating the waste. In the absence of such
a facility, obtain seed from the receiving
water below (preferably 3 to 8 km) the
point of discharge. When such seed sources
also are not available, develop an adapted
seed in the laboratory by continuously aer-
ating a sample of settled domestic waste-
water and adding small daily increments
of waste. Optionally use a soil suspension
or activated sludge to obtain the initial mi-
crobial population. Determine the exist-
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ence of a satisfactory population by testing
the performance of the seed in BOD tests
on the sample. BOD values that increase
with time of adaptation to a steady high
value indicate successful seed adaptation.
In making tests, use enough seed to assure
satisfactory numbers of microorganisms
but not so much that the oxygen demand
of the seed itself is a major part of the
oxygen used during incubation.

Determine BOD of the seeding material
as for any other sample. This is the seed
control. From the value of the seed control
and 8 knowledge of the seeding material
dilution (in the dilution water) determine
seed DO uptake. To determine a sample
DO uptake subtract the seed DO uptake
from the total DO uptake. The DO uptake
of the seeded dilution water should be be-
tween 0.6 and 1.0 mg/L.

Techniques for adding seeding material
to dilution water are described for two sam-
ple dilution methods (f 5/).

e. Sample pretreatment:

1) Samples containing caustic alkalinity
or acidity—Neutralize samples to pH 6.5
to 7.5 with a solution of sulfuric acid
(H,S0,) or sodium hydroxide (NaOH) of
such strength that the quantity of reagent
does not dilute the sample by more than
0.5%. The pH of seeded dilution water
should not be affected by the lowest sample
dilution.

2) Samples containing residual chlorine
compounds—If possible, avoid samples
containing residual chlorine by sampling
ahead of chlorination processes. If the sam-
pie has been chiorinated but no detectable
chlorine residual is present, seed the dilu-
tion water. If residual chlorine is present,
dechlorinate and seed the dilution water
(5/). Do not test chlorinated/dechioninated
samples without seeding the dilution water.
In some samples chlorine will dissipate
within 1 to 2 h of standing in the light.
This often occurs during sample transport
and handling. For samples in which chlo-
rine residual does not dissipate in a rea-
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sonably short time, destroy chlorine
residual by adding N3, SO, solution. De-
termine required volume of Na,SO, solu-
tion on a 100- to 1000-mL portion of
neutralized sample by adding 10 mL of
1 + 1 acetic acid or 1 + 50 H,SO,,
10 mL potassium iodide (KI) solution
(10 g/100 mL), and titrating with 0.025N
Na,SO, solution to the starch-iodine end
point. Add to the neutralized sample the
volume of Na,SO, solution determined by
the above test, mix, and after 10 to 20 min
check sample for residual chlorine.

3) Samples containing other toxic sub-
stances —Certain industrial wastes, for ex-
ample, plating wastes, contain toxic metals.
Such samples often require special study
and treatment.

4) Samples supersaturated with DO—
Samples containing more than 9 mg DO/
L at 20°C may be encountered in cold
waters or in water where photosynthesis
occurs. To prevent loss of oxygen during
incubation of such samples, reduce DO to
saturation at 20°C by bringing sample to
about 20°C in partially filled bottle while
agitating by vigorous shaking or by aer-
ating with compressed air.

5) Sample temperature adjustment—
Bring samples to 20 = 1°C before making
dilutions.

6) Nitrification inhibition—If nitrifica-
tion inhibition is desired add 3.33 mg 2-
chloro-6 (trichloro methyl) pyridine to
each bottle before capping or add sufficient
amounts to the dilution water to make a
final concentration of 10 mg/L. Sampies
that may require nitrification inhibition in-
clude, but are not limited to, biologically
treated effluents, samples seeded with bi-
ologically treated effiuents, and river
waters. Note the use of nitrogen inhibition
in reporting results.

f. Dilution technigue: Dilutions that re-
sult in a residual DO of at least 1 mg/L
and a DO uptake of at least 2 mg/L after
5 d incubation produce the most reliable
results. Make several dilutions of prepared
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sample to obtain DO uptake in this range.
Experience with a particular sample will
permit use of a smaller number of dilutions.
A more rapid analysis, such as COD, may
be correlated approximately with BOD and
serve as a guide in selecting dilutions. In
the absence of prior knowledge, use the
following dilutions: 0.0 to 1.0% for strong
industrial wastes, 1 to 5% for raw and
settled wastewater, 5 to 25% for biologi-
cally treated effluent, and 25 to 100% for
polluted river waters.

Prepare dilutions either in graduated cyl-
inders and then transfer to BOD bottles or
prepare directly in BOD bottles. Either di-
lution method can be combined with any
DO measurement technique. The number
of bottles to be prepared for each dilution
depends on the DO technique and the num-
ber of replicates desired.

When using graduated cylinders to pre-
pare dilutions, and when seeding is nec-
essary, either add seed directly to dilution
water or to individual cylinders before di-
lution. Seeding of individual cylinders
avoids a declining ratio of seed to sample
as increasing dilutions are made. When di-
lutions are prepared directly in BOD bot-
tles and when seeding is necessary, add seed
directly to dilution water.

1) Dilutions prepared in graduated cyl-
inders—If the azide modification of the ti-
trimetric iodometric method (Section
421B) is used, carefully siphon dilution
water, seeded if necessary, into a 1- to 2-
L-capacity graduated cylinder. Fill cylin-
der half full without entraining air. Add
desired quantity of carefully mixed sample
and dilute to appropriate level with dilution
water. Mix well with a plunger-type mixing
rod; avoiding entraining air. Siphon mixed
dilution into two BOD bottles. Determine
initial DO on one of these bottles. Stopper
the second bottle tightly, water-seal, and
incubate for 5§ d at 20°C. If the membrane
electrode method is used for DO measure-
ment, siphon dilution mixture into one
BOD bottle. Determine initial DO on this
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bottle and replace any displaced contents
with sample dilution to fill the bottle. Stop-
per tightly, water-seal, and incubate for §
d at 20°C.

2) Dilutions prepared directly in BOD
bottles—Using a wide-tip volumetric pipet,
add the desired sample volume to individ-
ual BOD bottles of known capacity. Fill
bottles with enough dilution water, seeded
if necessary, so that insertion of stopper
will displace all air, leaving no bubbles. For
dilutions greater than 1:100 make a pni-
mary dilution in a graduated cylinder be-
fore making final dilution in the bottle.
When using titrimetric iodometric methods
for DO measurement, prepare two bottles
at each dilution. Determine initial DO on
one bottle. Stopper second bottle tightly,
water-seal, and incubate for 5 d at 20°C. If
the membrane electrode method is used for
DO measurement, prepare only one BOD
bottle for each dilution. Determine initial
DO on this bottle and replace any displaced
contents with dilution water to fill the bot-
tle. Stopper tightly, water-seal, and incu-
bate for 5 d at 20°C.

8. Determination of initial DO: If the
sample contains materials that react rap-
idly with DO, determine initial DO im-
mediately after filling BOD bottle with
diluted sample. If rapid initial DO uptake
is insignificant, the time period between
preparing dilution and measuring initial
DO is not critical.

Use the azide modification of the iodo-
metric method (Section 421B) or the mem-
brane electrode method (Section 421F) to
determine initial DO on all sample dilu-
tions, dilution water blanks, and where ap-
propriate, seed controls.

For activated siudge samples use cither
the membrane electrode method or the
CuSO,-sulfamic acid modification of the io-
dometric method (Section 421E). For muds
use either the membane electrode method
or the alum flocculation modification of the
iodometric method (Section 421D).

h. Dilution water blank: Use a dilution

.




OXYGEN DEMAND (BIOCHEMICAL)

water blank as a rough check on the quality
of unseeded dilution water and cleanliness
of incubation bottles. Together with each
batch of samples incubate a bottle of
unseeded dilution water. Determine initial
and final DO as in 5g and 5. The
DO uptake should not be more than 0.2
mg/L and preferably not more than 0.1
mg/L.

i Incubation: Incubate at 20°C = 1°C
BOD bottles containing desired dilutions,
seed controls, dilution water blanks, and
glucose-glutamic acid checks. Water-seal
bottles as described in 5/

J. Determination of final DO: After 5 d
incubation determine DO in sample dilu-
tions, blanks, and checks as in 5g.

6. Calculation

When dilution water is not seeded:

D, - D,

BOD, mg/L = 7

When dilution water is seeded:

J BOD, m‘/L = (D, - Dz) "P(Bl - Bz)f
where:
D, = DO of diluted sample immediately after
preparation, mg/L,

D, = DO of diluted sample after 5 d incu-
bation at 20°C, mg/L,
P = decimal volumetric fraction of sample
used,
B, = DO of seed control before incubation,
mg/L, .
1 B, = DO of seed control after incubation,
mg/L, and
J = ratio of seed in sample to seed in control
= (% seed in D,)/(% seed in B,).

If more than one sample dilution meets
the criteria of a residual DO of at least 1
mg/L and a DO depletion of at least 2 mg/
. L and there is no evidence of toxicity at
higher sample concentrations or the exist-

ence of an obvious anomaly, average results
in the acceptable range.

In these calculations, corrections are not
made for DO uptake by the dilution water
blank during incubation. This correction is
unnecessary if dilution water meets the
blank criteria stipulated above. If the di-
lution water does not meet these criteria,
proper corrections are difficult and results
become questionable.

7. Precision and Accuracy

In a series of interlaboratory studies,’
each involving 86 to 102 laboratories (and
as many river water and wastewater seeds),
5-d BOD measurements were made on syn-
thetic water samples containing a 1:1 mix-
ture of glucose and glutamic acid in the
total concentration range of 5 to 340 mg/
L. The regression equations for mean value,
X", and standard deviation, S, from these
studies were:

X = 0.665 (added level, mg/L) — 0.149
S = 0.120 (added level, mg/L) + 1.04

For the 300-mg/L mixed primary stand-
ard, the average 5-d BOD was 199.4 mg/
L with a standard deviation of 37.0 mg/L.
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in the use of metallic salt reagents, but
require homogenization of samples con-
taining suspended solids to obtain repro-
ducible results. Ampules and culture tubes
with premeasured reagents are available
commercially. Follow instructions fur-
nished by the manufacturer.

Determine COD values of > 50 mg O,/
L by using procedures 508A.4a, 508B.4, or
508C.4. Use procedure 508A.4b to deter-
mine, with lesser accuracy, COD values
from 5 to 50 mg O,/L.

2. Interferences and Limitations

Volatile straight-chain aliphatic com-
pounds are not oxidized to any appreciable
extent. This failure occurs partly because
volatile organics are present in the vapor
space and do not come in contact with the
oxidizing liquid. Straight-chain aliphatic
compounds are oxidized more effectively
when silver sulfate (Ag,SO,) is added as a
catalyst. However, Ag,SO, reacts with
chloride, bromide, and iodide to produce
precipitates that are oxidized only partially.
The difficulties caused by the presence of
the halides can be overcome largely,
though not completely, by complexing with
mercuric sulfate (HgSO,) before the re-
fluxing procedure. Although 1 g HgSO, is
specified for 50 mL sample, a lesser amount
may be used where sample chloride con-
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5/022 -0-7/87 0i1 & Grease (Grav.) (Water) 7/30/87

U.S. Environmental Protection Agency
HWI Sample Management Office ‘L’ ) SAS Number |
P.0. Box 818, Alexandria, Virginia 22313 \

Phone: (703) 557-2490 or FTS-557-2490

Scheduled for Approval

Special AnalyticahService
Regional Request

l ' Regional Transmittal , l Telephone Request
X

A. EPA Region and Site Name: Region V
B. Regional Representative: Jan Pels .
C. Telephone Number: ( ) (31‘55 353 2720

D. Data request: _
E. Site Name: fAimeo Ponp ¢ lehaat IN

Please provide below a description of your request for Special Analytical Services under
the Uncontrolled Hazardous Waste Dumpsite Program. In order to most efficiently obtain
laboratory capability for your request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in delay in the processing of
your request., Please continue response on additional sheets, or attach supplementary
information as needed,

1. General description of analytical service requested: Determination of "0il and Grease"

(Gravimetric, Separatory Funnel Extraction) in water (groundwater, surface water, leachate,

etc.). Results will be reported as mg/l.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

S Jow lewed QoiuL0us  Sampleg

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

'~ Supentund  lemedaad.

4, Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: M(V) by DWN(}/\t Catries”
J {




~2- 0i1 & Grease (Grav.) (water) 7/30/87

esults Pequired after lab receipt of samples: 3()

5/022__-0-7/87

6. Approximate number of da

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):
EPA Method 413.1 (Gravimetric, Separatory Funnel Extraction ), 1983 ed.
Samples will be in 1 gqt. or 1 liter glass bottles and preserved with 1 to 2 ml/1 of H,S04
to pH < 2. Sample holding time 1s 28 days from date of sample collection. Samples will
be kept at 4°C until analysis. Sample volume is best calculated from weights of sample
bottles when full and empty. Any duplicate samples wi] be field duplicates.

8. Special technical instructionns (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Check sample pH (wide range pH paper). If pH
> 2, contact CPMS, CRL for further instructions. A 90 ml solvent blank is necessary for
each solvent lot (Section 8.1 of Method 413.1) will be done at least in duplicate, and
will be subtracted from sample residue values. Fach 30 ml solvent extract will be added
to sample bottie (Section 7.4 of Metnod 413.1), sample bottle and cap extracted, and
solvent added to separatory funnel, Use only the method specified. Matrix spikes and
Taboratory blanks will be prepared from tap water, H2S04, and Wesson 0il., [f sample
results are expected to be greater than 10,000 mg/] %visua] observation), contact CPMS,
CRL prior to analysis.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Bench records of tare weights, final weights, sample
volumes or weights, matrix spike weights, solvent blank weights, lab blank weights, etc.,
will be provided along with copies of worksheets used to calculate results. In case
narrative and on bench records identify any problem samples as to emulsion problems,
interferences, etc. All records of analysis must be legible and sufficient to recalculate
all sample concentrations and QA results.

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact: G{(&q Lupchel
Phone: 414 458 £71

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.
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5/022G-0-7/87

1. DATA REQUIREMENTS

Parameter

0il and Grease (Grav,)

" NOTE: These are minimum

-3- 031 & Grease (Grav.) (Water) 7/30/87

Detection Limit

< 5 mg/l

requirements. Report the

actual detectjon limits

used.

IT. QUALITY CONTROL REQUIREMENTS

Audits Regquired

Solvent Blank (90 ml of

Frequency of Audits

twice per solvent lot and

Freon)

sample set

Lab Blank (1 liter of

at least 1 per group of

tapwater)

10 samples or less

Matrix spike (1 liter of

at least 1 per group of

tapwater plus 15-20 mg
of Wesson 0il)

10 sampies or less

g

r

111. *Action Required if Limits are Exceeded:

Precision Desired
(+%» or Conc.)

Any designated field du-
plicate values should
not exceed + 25% or

+ 4 mg/l.

Limits* (+% or Conc.)

< 3 mg for average value

and must not exceed 2 mg
in difference of results.

-3 to +3 mg/1

80 - 120 % Recovery

Take corrective action - Contact Jay Thakkar (312) 886-1972 or Chuck Elly (312) 353-9087.
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U.S. ENYIRONMENTAL PROTECTION AGENCY SAS NG

CLP Sample Management Office
P.O. Box 318 - Alexandria, Yirginia 22313

Phone: 703/557-2890 - FTS/557-2430

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmittal Telephone Reques:

EPA Region/Client: T

RSCC Representative: \ja-rl Pol§
Telephone Number: __ (3(2) 3563 2720

Date of Request:

site. Name: _Hhynco Domp . Clhart Drdigna

Please provide below description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in a delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary

Information as needed.

1.

2.

3.

General description of analytical service requested: é‘r\a! \[ 65 D ,{_ 2 |
low level amunAWaWAamus fo— bromige. .
Savplin” will _be Hleed 16 the Heid
Hhouph g 0.45 mitron ANecand are B be

Qnal#z(jgd Wihin 49 hoves o Collechon, not vecel ot

Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;

and whether low, medium or high concentration):

21 whole acueous Sawmples  lpwlevel

(histontadlevels 0.7- 7 mgje)

Purpose of analysis (specify whether Superfund (enforcement or remedial action),
RCRA, NPDES, etc.):

Suxecfund  Vemvdial 1nyeshgation
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§.  Estimated date(s) of collection: Au Q\M'\’ MO\ ‘

S.  Estimated date(s) and method of shipment: dm/q bu /Mquh'z"

Q /V i V
! \ .
ho Stn-plee |l ko N ; o~ Sads v
6.  Number of days analysis and data required after laboratory receipt of samples: .
20 .

7.  Analytical protocol required (attach copy if other than a protocol currently used in
this program):

0 -2057-85 "“Anions TN -
&deonﬁﬁ CJarDmngOmhch Cuﬂ‘Dmo‘f-cd "
analyze within 48 hry ofY collechon ~

&  Special technical instructions (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

ﬂoﬁmxix 1o N vowmaPogvavhic.  condiims o -

_Senanrti Bromide v nihale ¢ sulfal g
Qn’q bveride S 1D be Qralvasd« reporved |
L/jl/\P G, s SAS. Select é—opafdfbf- + Sdpo/‘cf.ro/

[u»\«no ’\L‘-/Opb\mum l’)d)mid(, VYJoluﬁon .

Callb v Ll include gt 1€ast § pomts behutia _ -
: y’?E?]ax:"c\sulci(s'lreqtv.nrﬁ\ 8}‘ known, specify format for data sheets, QA/QC

reports, Chain-of-Custody documentation, etc.) If not completed, format of results
will be left to program discretion. _Rtpert Yesu (s go ile diIsolved

bﬂ)m ¢de . Remedn reroals 12:19.,@/\ ng I« order *M/Xv‘a 107 1l
caliba®on ctundgdo, Call boah o Verihtatom ﬁnndﬂflua'

curves, lab conbol S‘Hz—\da/w lab blamkd Jab deplialy, lqbgzwzz

9.

10. Other (use additional sheets or attach supplementary information, as needed):

See  Adocpnment |0 - 4
| G/cg@rcl\bL‘J

11. Name of sampling/shipping contact:

Phone: (44 458 —371]

(T ek oyt -G s T
/}/hdﬂwpy 0F e [nSpumetlo vYeadouts a-d ‘ﬁ-( oelh~gs (Conductivit,

[tn chrwaTomaph Gpeadrg pardmelens) showld beinduged . Al recoras o
a»a[q.su wﬁbﬁ%/gqnd sHhet Hy clewlale qlf ConeNabon

éfvw\.ﬂ, NLults-

c-6
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DQO SUMMARY SHEETS



0QO SUMMARY FORM

1. SOE - EPA
REGION 3L
NAME % PHASE m:
LOCATION Al1(RI2)AI3 ERA FS AD AA
NMBER LY 2200292 CRCLE ONE
2. MEDIA soL oW SW/SED AR 810 onR Y
[CRCLE OND) LEACHATF )
3. USE alsx EVAL GG PRP MONITORNG | omem
(c:ncasu THAT ALTS. OESTN 0ETER REMEDUL
m R

4.

‘A?-f*oa/;w

CBJECTIVE

s.

A
10 Punne v Peat [ruchd v
SITE INFORMATION ::‘
AREA '\(LO ayes DEPTH TO GROUND WATER JO-IS
mw*m&%ﬁw&m&m%w a,%%v -
sow Types Cgsoy o7 1~ O UL Ao ALy Fenn 0115 "’#’/'
recerors AL o coanol sa.o-J :/)

OATA TYPES .’CPCLEIFPROPRIAT"DATA
® A ANALYTICAL CATA

8 PHYSICAL DATA
PERMEABLITY HYDRAULC HEAD

PORCSITY PENETRATION TEST
GAAN S HARDNESS
BULK CENSITY

-

7.

L7 04, P

SAMPLING METHOD (CRCLE METHOO(S) TO BEUSED ;
ENVIRONMENTAL sisED NOM- NTRUSIVE PHASED

SCURCE GRD COMPCSTTE Reom TEST OITS

L B

ANALYTICAL LEVELS (NOKCATE LEVEL(S] AND EQUPMENT & METHOOS)

EVEL1 FELD SCREENING-souPvent __HNW  CHe, H>S 4 DY Oo\m{,uch'zlzg

EEVEL 2—F D ANALT SIS TEQUPRENT IZ{;;glilcd Q‘y,{t\-/
LEVEL3 NON-CLP LABORATORY - METHODS

LEVELs  CLoms - METHODS _VOA  BAJA MM/QM PesPade, 128 ;

LEVELS NONSTANDARD _BY, CO “N ’

s

SAMPLING PROCEDURES

camea wsn 1| ¢a by AL s _in_ Aill ata.

10.

QUALITY CONTROL SAMPLES mrmmssrsumm

A FELD 8 LABORATORY y
COLLOCATED - 5% OR :E: REAGENT BLANK -1 PER ANALYSTS BATCHOR & O /.
REPLICATE- $% OR REPUGATE -1 PER ANALYSIS BATCH OR
mELosLNK-s%oR L MATRIX SPKE - 1 PER ANALYSIS BATCH OR T
TRIP BLANK - 1 PERDAYOR _L % _ _
Xassumes dil 3 fencies Sany Oy Scint_ O 7 6L _CoOle,—
” 7
11. SUDGET REQUIREMENTS
8LOGET loptl 8  wepue _TULY -AveysT 179!
stare _barkinge Ootsader, geolyel =S olhion
CONTRACTOR Donohtre samme contracTor _Mathes—
st Manacer VAR gadn  Hand 4 oate JvnE 199
o t

-

FOR DETALS SEE SAMPLING & ANALYSIS PLAN

COM SFDQO1.082 |



1. sTe

EPA .
REGION e"

ﬁ—%ﬁ%’#—— 5;:___ _
; gy f 13 ZRA 73 RD RA
NvesR IND 9J0g00 291 ar1 3 3 A

{CJ:CLEG‘G}

2. MEDIA oL G SW/SED AR 30 &
CHCLE ONE) ) Thos ID S i
1. usE s?\ 265 MONTORNG | omem
[ (CRCEAL THAT ) OESGN oera mu 8
- APPLY) ! MS)

s OBJECTIVE __ A 22070 ¢ st gt wales Q_Mqﬂ_

(A A BTN LI 1.0 “ 1L/ V) Il
v,

- '/ g r
w® P X (PLAANLLD N + ( v % 27 /)

N-c of seao—) mmy_%mj -
5, SITE INFOAMATION U}C% O?M / J

e firany / ~'d/2£f7f§n .

-

APEA Ay k TO GROUND WATER
GROUND WATEA USE
SOL TYPES,
SENSITIVE RECEPTORS

8. OATA TYPES (CHCLE APPROPHILATE JATA TYPES) 3/ Y, S0y, altalmity -
A. ANALYTICAL DATA WATLL quac iy Y11 NU% ':09- o & PHYSICALDATA b
) @ TeX ”7 R TR D HYDPALLIC HEAD
%},\11 @ud only PORCSITY PENETPATION TEST

GRAN SIZ= HARDNESS
- SVrfau v, BULK CENSTTY
7. SAMPLING METHOD (CRCLE METHOLS] TO 8E USED)

ENVRONVENTAL suszd " NON- NTRUSVE
§. ANALYTICAL LEVELS (NDICATE LEVEL(S) AND EQUIPMENT 4 METHODS] |

et reo scremve-scumet D0, pH, conduchvity digin ofoginic fayes

LEVEL 2  FIELD ANALYSIS - SQUIPMENT
EVELI  NCN-CLP LABORATORY - METHOOS

LEVEL4 CLPMRAS - METHOCS \/Qﬁ‘ oM, PCBZ &ab“gﬁ‘, Metale JorV .

LEVEL S NON STANDARD -

9. SAMPUNG PHOCEDURES P

scxarownD- 2reReventor 3 Sw/ oo d fron, 4 IJQ?@/‘&\TW/\/MJ/
wtHer podA

cameawsn 3 6?/1"

AocEDUREs +_Cyay e poffte

10. QUALITY CONTROL SAMPLES (CONFFM OF SET STANDARD) ' .
A FEELD 2 LABORATORY : "
COULOCATED - 5% OR REAGENT BLANK - 1 PER ANALYSIS BATCHOR 24
REPUCATE- 5% OR L. REPUCATE -1 PER ANALYSIS BATCHOR I '
FIELD BLANK - 5% OR _JQ - ( SVfa e 1woties) aTRIXSPIE - 1 PER ANALYSIS BATCH OR TR
TRIP BLANK - 1 PEA DAY CR viha @ “le)oTHER

11. 3UDGET REQUIREMENTS
STAFF_LM!JM:—@.LM Azsh J

conTRACTOR __DDNOYUAL PRMME CONTRACTOR _&M@&M
SITE MANAGZR _\ZGMA Haast, urt 29/

JATE }

v ;o3

FOR OETALS SEZ SAMPIUNG & ANALYSIS PLAN CIM 3F Q00 1802



1. SITE . EPA —_
: REGION -l
Ir

(CRACLE ALL THAT
APPLY)

NAME 'HWY\OO Dumnge PHASE
LocaTon Zlicharyt A7 Al (AP A SRAFS A0 AA
Novesa _IVD 9{050029 2 [ CRCLE CNE )
Y "
2. MEDIA oL G SW/SED AR , 20 l Sltass
(CPCLE OND —_—
2. USE

5. S(TE INFORMATICN

AREA OEPTH TO GACUND WATER
GAOUND WATER USE ____/é:a:__ﬁ#x_l ), S
7T
SOL TYPES S
SENSITIVE PECEPTORS
8. DATA TYPES [CRCLE APPROPAUTE JATA TYPES)
A ANALYTICAL CATA 8 PHYSICAL DATA
s+ TOX PERMEABLITY HYDPALLIC HEAD
CONQUCTMITY PORCSITY PENETRATION TZ5T

CYOA_) 3TX @ RAFRONESS
B G5

7. SAMPLUING METHOO (CRCLE METHOO(S] TG 8E USED)

SNVRONMENTAL Cansz) " NOM- NTRUSME PHASD
o

SOURCE

1. ANALYTICAL LEVELS /NOICATE LEVEL(S) AND EOUPMENT & METHCOS)

LSVEL 2  FELD ANALYSIS - SQUIPMENT

(EVEL1 FELD SCREENING - ESUPMENT __ I N02.ouré &aﬂ% oggmg' e

LSVEL] NCNCLP LABORATCRY - METHCRS

LSVEL4 CLPmAs-METHOOS _VOA | PNA, P \pesddde  Metalo [V

weveLs nonsTanoars _T0C, efern Si12€, SAS wnethodo

8. SAMPUING PRQCEDURES
ACKGROUND - 2PEREVENTOR  __ YNl

cAameaL iusn el

mbﬂn&_m&

10. QUALITY CONTROL SAMPLES [CONFFRM OR SET STANDARD)

A FELD . & LABORATORY . _
COLLOCATED - 5% OR ﬂ*ﬁ- REAGENT BLANK - 1 PER ANALYSIS BATCHOR .S /.
AEPLCATE- $% OR A REPUCATE -1 PER ANALYSIS BATCH OR —
FIELD BLANK - 5% OR o MATRIXSPIE -1 PER ANALYSIS BATCH OR Y
TRIP SLANK - 1 PEADAYOR _ O oTHER
11. 3UDGET AREQUIREMENTS St o
SUOGET : SHDUE —g ‘] Qug 1991 -
STAFF 2 ~
of cznl%g{,o
74
coNTRACTOA __ DD N DYUAM_ PRIME CONTRACTOR
SITE WANAGER _/yantons  Hunadoa sarz e (99 )

SCM SFoCQ r.cC2

FOR OETALS SEE SAMPUNG & ANALYSIS PLAN




1. SITE . EPA ﬁ"
REGION

m.ﬂlmm_b%___ PHASE, b
oeaton Sl ot T ar: (RI2)AI3 ZAA FS A0 AA

NUMBER ({CRCLECNE )
2. MEDIA soL G# l SW/sED ' AR i 20 l R
(CRCLE ON) lardfillcap : R
2. UsE STET T Amx EVAL 266 =p MONITORNG R
| (CRCLEALL THAT | CHARAC ASSESS. ALTS. OESGN DETER FEMEDIAL
APPLY) {H&S) ACTION —

« cssecrve A pirmi~e  f €Ki (‘hmo Caip Cean SygorT
an_add ibonaXk (A.{)

5. S(TE INFORMATICN

apen C40_geres OEPTH TO GROUND WATER __ 1015 !
- -~ » 1 ]
GROUND WATERLSE _SL
scevres (g
SENSITMVE FECERTORS i) 1 e X
8. DATA TYPES [CRCLE APPROPSIATE DATA TYPES)
A ANALYTICAL DATA 8. PHYSICAL DATA
H PESTICDES  TOX P‘=ILEABUTY HYDPALLIC HEAD
CONDLETMTY  AcS y PENETRATION TE5T
vOA METALS 37X c;uns:z:: FARDNESS

ABN CYANIOE <0 .
o (Tiisizl Covpreaain—

]
7. SAMPLING WETHOD (CRCLE 5) TO 8 USeD)
- NOMN- NTRUSIVE PHASED

m m“

I ANALYTICAL LEVELS (INDICATE LEVEL(S} AND EQUIPMENT & METHCOS]
LEVEL1 FED SCRESNING - SQUPMENT
LSVEL 2 FELD ANALYSIS - SQUIPMENT
LEVEL 3 NONCLP LABORATCRY - METHOOS
LEVEL 4 CLP/RAS - METHODS

veLs nonsTaoan _ASIN mrebvod  fer Miswied coweontooiovy

9. SAMPUNG PROCEDURES

SACKGROUND - 2 PSR EVENT OR
cameaLiusn gl A (0w ona—"

PROCEDILFES

10_ QUALITY CONTROL SAMPLES [CONFRM OR SET STANDARD)
A FRLD 8. LABORATORY :
COLLOCATED -5% OR AN AEAGENT BLANK - 1 PER ANALYSTS BATCH OA o
REPLCATE - 5% CR I REPUCATE -1 PER ANALYSIS BATCH OR
FIELD BLANX - 5% OR N MATRIX SPIKE - 1 PER ANALYSIS BATCH OR
TRIP BLANK - 1 PEROAYOR _V____ R

11. 3UDGET REQUIREMENTS 7 |
STAFF 31&0:1(0\ Crdd0CCL

contRaCTeR _DOM oWuae PRIME CONTRACTOR
= wanacea VArezra  Hranl o caTE _21&"( 122/

FOROETALS SEZ SAMPLUNG & ANALYSSS PLAN COM 3F Q00 .02
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APPENDIX C
SAMPLE BOTTLE CLEANING PROTOCOLS

Appendix C of the approved Final QAPP,
dated June 1990, applies and is not resubmitted



APPENDIX D

N

FIELD METER CALIBRATION PROCEDURES

HNU Model PI 101

Fisher Accumet Model 955

Cole Parmer Model 4070 Conductivity Meter
YSI Model 54A Dissolved Oxygen Meter
Lumidor Gasponder IV Model PGM-14

Appendix D of the approved Final QAPP,
dated June 1990, applies and is not resubmitted



APPENDIX E
STANDARD OPERATING PROCEDURES

FOR
FIELD MEASUREMENTS

Volatile Organics by HNU
pH

Conductivity

Dissolved Oxygen

Methane and Hydrogen Sulfide

Appendix E of the approved Final QAPP,
dated June 1990, applies and is not resubmitted



